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Cushioning the 
shocks stops 
metal fatigue 


Maintenance on screens at the Lynemouth 
(Northumberland) colliery has been greatly 
reduced by the application of Metalastik anti- 
vibration mountings. 


The Lynemouth washery is one of the largest 
single units in the United Kingdom and large 
amounts of coal are handled per hour on 
screens operating several hours a day. In 
February 1956, the No. | Primary Spray Screen 
and the No. | Primary Drainage Screen were 
placed on Metalastik Cushyfoot mountings. 
Vibration and noise were immediately reduced. 
Cushyfoot mountings are of particular value for 
mounting screens as they permit the greatest 
movement in the direction most needed, i.e. 
along the length of the screen, relieving the 
screen frame and holding-down bolts from 
stress. 


METALASTIK LTD., LEICESTER 





VIBRATION DAMPING 


Metalastik vibration cushioning devices 
range from those for sensitive instru- 
ments and internal combustion engines 
right up to those meeting the heaviest 
shock loads of industry. 


FLEXIBLE BEARINGS 


Silent, unlubricated and resilient, the 
various forms of Metalastik bushes for 
permitting pivotal movement have 
been well-proved by the millions in 
successful use. 


FLEXIBLE COUPLINGS 


A wide range of Metalastik couplings 
covers practically every requirement, 
catering for every kind of misalignment 
and damping out torsional fluctuations 
and shocks—some also transmit axial 
thrust. 





IN EVERY 
INGOT: 





. cast from the furnaces of the 
Osborn group of Companies, cum- 
ulative experience from generations 
of craftsmanship is combined with 
modern research and technology to 
produce steel of superlative quality. 
A wide range of high-speed and 
other special tools steels.issmanu- 
factured and many other products 
including steel casting, forgings and 
engineers’ cutting tools are pro- 
duced within the same organisation. 





STEELMAKERS 


MECHANICAL WORLD, October, 1960 





Are YOU r long runs? 


2% CARBON 14% CHROME HIGH DUTY TOOL STEEL 


WAS CHOSEN BY 
MESSRS DEXION LIMITED 


for the dies and punches to produce their famous 
slotted angle. Millions of slots have been punched 


with the minimum amount of tool regrinds. 


Iiustration by courtesy of 


MESSRS. DEXION LIMITED, 





(KAYSER KELLISON e.CO.LTD) 


b..ablished 1825 
Stocks held at:- Carlisle Steel Works, SHEFFIELD 4. Tel.: Sheffield 22124. 


Our London Warehouse, 4 Pembridge Mews, LONDON W.11. Tel.: BAYswater 9131/2. 
Our Midland Area Warehouse, Station Road, Coleshill, Birmingham. Tel. : Coleshill 2941/2 
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HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND 


TELEPHONE: LOUGHBOROUGH 3123 
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*CASHMORISM’ means placing your trust in a 
STEEL from STOCK service by CASHMORES 
and with all its attendant advantages 


comprehensive stocks to draw from 
speedy delivery 
rapid contact through TELEX 


no need to finance large stocks on your own 
premises 


floor space freed for production 


There’s hardly a “cross word” when you 
* CASHMORISE’ your steel stock. 





Accredited 
Sheet 
Stockholders 
of the 


JOHN CASHMORE 


GREAT BRIDGE 
TIPTON - STAFFS 


Telephone: Tipton 2181/7 Telex: 33169 
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Steel 
Company 
of Wales 
Limited 


LIMITED 


NEWPORT 
MON. 


H\|E/E|T 
oon 


SHEETS 
ANGLES 
BARS 
PLATES 
JOISTS 
STRIP 


BRIGHT 
DRAWN 
BARS 


STAINLESS 


Telephone: 66941/6 Telex: 49248 


LONDON OFFICE: 75 VICTORIA STREET, LONDON, S.W.1, 
Telephone: ABBey 4556/7/8 
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Nylon is woven into Gaflex Conveyor Belting 

for extra strength. The direct result is that impact 
and tear resistance are doubled. Newly developed 
cover compounds add to this toughness and so, cutting 
and gouging by the load at the point of impact 

are effectively reduced to a minimum. 

Not only that, Nylon and cotton together are more 
flexible than cotton alone, so flexing life is increased 
as much as ten fold. And because of the suppleness of the 
weft yarns, Gaflex troughs better than conventional belts... 
erratic wandering is completely eliminated. 

Gaflex Nylon Weft Belting is available in qualities 
and duck weights to suit every industrial requirement. 
Please write for details and literature. 


Other outstanding Angus Industrial Products include Fire Fighting 
Equipment, Conveyor and Transmission Beltings and all types of 
Suction and Delivery Hose. 


Gariet 


CONVEYOR BELTING 


has Nylon Weft for double strength 


GEORGE ANGUS & CO. LTD., ANGUS HOUSE, WESTGATE ROAD, NEWCASTLE UPON TYNE, 1. 


Export Division: 300 Grays Inn Road, London, W.C.1. 


A30/59 
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Here's the answer to your floor space problem! 
a CROFTS “RITESPEED’ MOTORISED 


CONVEYOR PULLEY 


@ Available ex stock in a variety of diameters and face widths, for a wide range 
of conveyor speeds and powers up to 10 h.p. Larger sizes up to 30 h.p. at 
short notice. 


@ The whole of the driving mechanism is contained within the pulley body, 
resulting in an all-round saving of space, together with simpler installation 
and easier maintenance. 


Danger to operatives is minimised, and there is no risk of contamination to 
the products on the conveyor, an important consideration where food or 
medical products are being packed or processed. 


We also manufacture conveyor pulleys in cast iron, wrought iron, and fabri- 
cated steel; slatted (“Belt-Saver”) pulleys, rubber-lagged pulleys, ara wide 
variety of ancillary equipment, including safety backstops. 


“Ritespeed” Motorised Conveyor 
Pulleys Publication 5947 
Literature also available on:- 
Fabricated steel Pulleys & Ancillary 
Equipment Publication 858 
Cast Iron Pulleys Silent Ratchet Backstop 
Publication 5416 Publication 5731 


| Slatted “Belt Saving”’ Crofts Motor Rollers 
| Pulleys Publication 5715/A Publication 5933 


Name 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS | 
THORNBURY BRADFORD 3 YORKSHIRE | Please indicate which items are required. MW 


Address 


Telephone: 6525! (20 lines), Grams: ‘Crofters Bradford Telex’ Telex 51186 
REPRESENTATION THROUGHOUT THE WORLD 
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V-Belt Drive and 
WEDGE-Belt Drive 
for the same job 








THE GREATEST ADVANCE IN 
DRIVE DESIGN FOR 50 YEARS 


WEDGE-BELT DRIVES 
vot or FOnHEP 


THE LARGEST MAKERS OF V-BELT 
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Fenner SesvG? Wedge-Belt Drives are 
SLIMMER, LIGHTER, SHORTER, CHEAPER 


Width and weight now reduced by a half, and cost by at least a fifth, without 
loss of strength or durability. 

Modern materials and a new belt section give a much greater power capacity. 
SpacesaVer Wedge-Belts make full use of the strength and flexibility of 
Terylene cords. These are bonded to a synthetic rubber which keeps them 
exactly where they can do most work with least stress to themselves. 

This rubber provides heat and oil resistance and adequate electrical conductivity 
at no extra charge. New pulley designs take full advantage of modern casting 
methods to give stronger, yet lighter pulleys. All have Taper-Lock quick 

and easy fixing facilities. 

Two Wedge-Belt sections, §” (Alpha) and 3” (Beta) cover all normal drives up 

to 200 horse-power. Belt lengths and pulley diameters are based on International 
Standardisation principles. Your complete drive design can be selected from 

a single line reading in the SpacesaVer catalogue 135/20. Send for it now. 

Stocks of Wedge-Belts and pulleys available in all our 19 branches. 

The new SpacesaVer Wedge-Belt drives are made solely by 

Fenner, the only company in the world to make both V-Belts and pulleys. 


HERE 1S THE PROOF 


~ V-Belt 3 5—A29 75 £6°8°7 167 
Wedge-Belt 3-15 3Alpha280. 7:1 £5°3°8 10% 
SAVING 16% da 5%, 19%, 36%, 
_V-Belt = 6—B65 187 £17°0°7 668 
Wedge-Belt | 5:3 6 Alpha 560153 éli-11-6 36-2 
SAVING 18%, “ne 18y, 32% 45% 
V-Belt 83 6—CI12 305 £45°0°| 258 
Wedge-Belt 7 5 Beta l000 269 £32:19°9 138 
SAVING 19% on 12% 26% 46% 
V-Belt 103 8—C180 472 £86°2°4 530 

















25 H.P. 

















Wedge-Belt 9-0 6 Beta 1600  —4i-|_~—-£63°15°2 _340 
SAVING 16%, — 13% 26%, 35%, 





100 H.P. 











NAME AND POSITION 


FIRM’S ADDRESS 


J. H. FENNER & CO. LTD. HULL 


DRIVES IN THE COMMONWEALTH 
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JOSEPH ADAMSON 
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e DISHED ENDS.. 


any size 

any contour 
from mild or 
special steels 


We undertake the manufacture of 
dished and flanged ends for boil- 
ers, pressure or storage vessels, 
to customers’ requirements and 
inspection by the leading British 
Insurance Companies. 

Our process imposes no special 
limitations upon dimensions, con- 
tours or materials, and a high 
standard of accuracy is maintain- 
ed; supplied with fully-machined 
flanges if required. 


JOSEPH ADAMSON & CO. LTD. 


-6©.8s6eonéi*tvre" eres antreys 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Horsehay Company Ltd., Wellington, Shropshire 


THE ADAMSON GROUP 


JAA. 
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SOME OF THE MANY FAMOUS USERS OF MDX MOTORS: 


HOME 

Bairds & Scottish Steel Ltd. 

Briton Ferry Steel Co. Ltd. 

Brown Bayley Steels Ltd. 

Colvilles Ltd. 

Darlington Forge Ltd. 

Dorman Long (Steel) Ltd. 

English Steel Corporation Ltd. 
[Firth-Vickers Stainless Steels Ltd. 
Ford Motor Company Ltd. 

Guest Keen Iron & Steel Co. Ltd. 
Lancashire Steel Manufacturing Co. 
Lianelly Steel Co. Ltd. 

The Park Gate Iron & Steel Co. Ltd. 
The Patent Shaft Steel Works Ltd. 
Richard Thomas & Baldwins Ltd. 
Round Oak Steel Works Ltd. 
Samuel Fox & Co. Ltd. 

Shepcote Lane Rolling Mills Ltd. 
The Staveley Iron & Chemical Co. Ltd. 
The Steel Company of Wales Ltd. 
Steel Peech & Tozer 


Stewarts & Lloyds Ltd. 


South Durham Steel & Iron Co. Ltd. 


Taylor Bros. & Co. Ltd. 


The Templeborough Rolling Mills Ltd. 


Thomas Firth & John Brown Ltd. 
Whitehead Iron & Steel Co. Ltd. 
William Beardmore & Co. Ltd. 
Workington Iron & Steel Co. 
OVERSEAS 
Algoma Steel Corporation Ltd. 
(Canada) 
Anglo American Corporation of 
South Africa Ltd. 
Australian Iron & Steel Ltd. 
Breedband N.V. (Holland) 
Broken Hill Pry. Co. Ltd. (Australia) 
Danish Steel 
Indian Iron & Steel Ltd. 
Turkish Iron & Steel Ltd. 
Rhodesian Iron & Steel 
Co. (PVT) Ltd. 
Tata Iron & Steel Co. Ltd. (India) 


Over 
4,000 good reasons 
for choosing 
MDX mill motors 


Over 4,000 MDx-type mill motors have gone into 
service during the last eight years in leading iron- and 
steel-producing works in Britain and many other parts 
of the world. They have established a good reputation 
for efficient and continuous duty. Remarkable reli- 
ability and strength, together with low inertia of 
rotating parts, make MDx motors ideal for driving a 
wide range of steelworks equipment. They have been 
specifically designed to withstand arduous service and 
are unaffected by heavy overloads. Available totally 
enclosed, up to 200 h.p., self-ventilated, up to 250 h.p. 


Please write for further details to INDUSTRIAL 
MACHINES DEPT, TRAFFORD PARK, MANCHESTER 17 


Associated Electrical Industries Limited 


Motor and Control Gear Division 


RUGBY& MANCHESTER 





COMBINING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V 
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Over 100 Westinghouse chargers are installed in the Luton 
and Dunstable factories of Vauxhall Motors Ltd., to provide 
a steady supply of fully charged traction batteries to battery 
electric tractors, floor maintenance vehicles, platform and 
forklift trucks. 

Full details of Westinghouse germanium or selenium 
chargers will be sent on request to Dept. M.W.10. 


WESTINGHOUSE BRAKE AND SIGNAL CO., LTD., 82 York Way, King’s Cross, London, N.| 
Tel: TERminus 6432 
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SIZING TRUING COMPENSATION CYCLE CONTROL 


OF OF FOR FOR NUMBER OF 
WORKPIECE GRINDING WHEEL WORKPIECES 
WHEEL TRUING 
Cu 
‘ Coe b 
MNbdel EW 
p ae 


Cfrinding Ma. achine 


= THE CHURCHILL MACHINE TOOL 
Broadheath, nr. Manchester. Co Ltd 
Altrincham 3262 


Export Sales Organisation 


ASSOCIATED BRITISH MACHINE TOOL MAKERS LTD 
London, Branches & Agents 


Home Selling Agents 


CHARLES CHURCHILL & CO. LTD 
Birmingham & Branches 


C6é75—1C 
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IMPORTANT 
ADDITION 
10 


OUR 
FAMOUS 


The new Holroyd 34” centres Worm Speed Reducer will 
in future take its place between the present 3” and 4’ 
sizes in our standard range of gear boxes. Its purpose is 
to fill the rather wide gap in power capacity which 
previously existed between the 3” and 4” sizes. Thus it 
will give you more latitude in choice of reducers and 
greater economy in those many instances where it 
happens to suit the power requirements of your applica- 
tion. It is built to the same high standards as all the 
other gear boxes in our range. Please write for details. 


Say Holroyd first 
for worm gears and gear units 


John Holroyd & Co. Ltd. Milnrow, Lancs. 
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Photographs by courtesy of the YALE & TOWNE 


Manufacturing Co., Materials Handling Division, 
Wednesfield Staffs. 


Manufacturers of YALE Materials Handling Equipment 


JAMES ARCHDALE & CO.LTD. 
BLACKPOLE WORKS, WORCESTER 


Telephone No. 27081 (6 lines) 


4 Member of the Staveley Coal & tron Co. Ltd. Group 
Sole Agents: ALFRED HERRERT LTD., COVENTRY 
Telephone No. 8922] 
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ARCHDALE 


MEDIUM DUTY 
HIGH SPEED RADIALS 


Assure high driliing 
rates at YALE &€ TOWNE 


Because of their wide speed and feed range, 
simplicity of control and high penetration rates, 
ARCHDALE high speed radials assure maximum 
output in this and many other factories. 

Sizes range from 3 ft. 3 in. to 7 ft. radius for 
drilling up to 3 in. diameter in mild steel. 
N.B. Our illustration shows a 5 ft. machine 
drilling handle attachment holes 1 37/64 in. 
diameter in driver gear housing for 


light overhead cranes. 














CARBON 





There's nothing 


quite like tt... 





sili an 


The illustration shows a Water Meter Piston, a Valve Anode, a Pump Vane, a Sealing Ring, 
a Rectifier Grid and a Welding Rod—just a small selection of products showing the 
remarkable versatility of Morganite Carbon. 


... that’s the beauty of it 


Look at these advantages—Light as aluminium. High resistance mechanical strength at high temperatures. Good electrical 
to wear. Wide range of resistance to chemical attack. Easily | conductivity. Available in impervious forms. Low thermal 
machined. High thermal conductivity. Excellent heat radiation. expansion. These properties give Morganite Carbon vast 
Not wetted by molten metal or slags. Non-seizing. potentialities for the design engineer. Talk them over with 
Self-lubricating. High resistance to thermal shock. Good our technical staff. 


ELECTRICAL, CHEMICAL AND MECHANICAL; 


\ CARBON AND GRAPHITE 
{ M N CRUCIBLES, FURNACES, REFRACTORIES; RADIO PARTS, SINTERED METAL 
PRODUCTS AND ELECTRIC FURNACE ELEMENTS 






THE CARBON DEPARTMENT, 


THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.!II. BAT: 8822 
CS9A 417 











WRITE FOR FREE TRIAL. SAMPLE TODAY.» 
SEE THE INSTANT IMPROVEMENT THAT R.T.D. COMPOUND BRINGS ! 


Produced specially to deal with the extremely high pressures 
encountered in drilling, tapping or reaming tough stainless 
or alloy steels, nickel or titanium. Rocol R.T.D. Compound 4 
cuts machining time, gives better finish, and has frequently 
lengthened tool life by up to 30 times. 


Write for your free trial sample today. 


nooo! RAED compourn 


ROCOL LTD. A 
General Buildings, Aldwych, London, W.C.2. Tel: HOLborn 1985 Hocol 


Rocol House, Swillington, Nr. Leeds. Tel: Garforth 2261 


(ndh)10¢1xa 
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Over a Ton 


of Aluminium Alloy 
spun to 


\, 


Wa (0 ft. ia x 1’ 


One of a number produced for 
pressure vessels to hold liquid air, 
this 10 ft. aluminium end was spun 
by Harveys on the Rotarpress. The 
12 ft. flat discs needed for spinning 
these ends, which are believed to 
be the largest spun aluminium 
ends produced in this country, 
were formed by butt-welding two 


plates of aluminium alloy together. 


The Rotarpress is one of the large-capacity units in 
Harveys Heavy Fabrication Department. It produces 
ends up to 15 ft. diameter and is adaptable over a wide 
range of knuckle radii and depth;. 

The contours of semi-ellipsoidal ends produced by the 
spinning process enable plate thickness to be reduced, 
and in most cases tool costs are eliminated. Enquiries 


are invited for ends only or for complete ts i 
FABRICATION OF PRESSURE VESSELS. age E i 
a caer 
HARVEY ieee 
SSS i y 


G. A. HARVEY & CO. (LONDON) LTD. 


Woolwich Road, London, S.E.7. GREenwich 3232 (22 lines) 


Other Harvey facilities: FABRICATIONS UP TO 120 TONS IN ONE 
PIECE - HEAVY MACHINING AND FITTING - HEAT TREATMENT AND 
RADIOGRAPHY * STEEL PLATE AND SHEET METALWORK * PERFORATED 
METALS - WOVEN WIRE - WIREWORK Hel? 
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Unbeatable 


Sandersons’ have test plant 
constructed and designed to 
impose stresses on their hacksaw 
blades far exceeding the most 
severe duty met within the field 
ensuring high quality and 
consistent performance of all 


standard products. 


KRERAUNOS and PAX 


HIGH SPEED STEEL & LOW TUNGSTEN 


HACKSAW 
BLADES 


Write for your copy of our 
new helpful booklet “*What 
you should know about 
Hacksaw Blades’’ and see 
how you can effectively 
improve production and 
reduce machining costs by 
using KERAUNOS High Speed 
and PAX Low Tungsten 
Hacksaw Blades 


Attercliffe Steelworks, P.O. Box 6, 


Newhall Road, Sheffield 9 
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A V.I.P. certainly, 

not present in 

person but 

very much in spirit. 

A man whom the 

other three have 

probably never met and may not even know. A man who is mostly out of 

sight but never, never out of mind. THEY are the Acheson heads of Sales, 
Production and Research. HE is a customer— you, perhaps—and at this 
conference the man of the moment. He knows us well, otherwise he would not 

be present (spiritually). He knows us well, yet almost certainly not well 

enough. He may not realise how much more we are prepared to do to help him. 
He knows we were the first and are the foremost manufacturers of colloidal 
graphite and Mo8,. He knows of ‘‘Oildag”’ colloidal graphite in oil and “ Aquadag”’ 
colloidal graphite in water. But does he know about the scores of other Acheson 
dispersions, of silver, lead and boron, for instance, or vermiculite, glass and mica? 
Does he know that we have tailor-made, to the most stringent specifications, 
special dispersions for the UKAEA, Government and Service 

departments, and many world-famous industrial concerns? If he does know these 
things we apologise for this reminder. If he doesn’t, we’l”. leave one final point 
with him: there’s more in the Acheson service than meets the (regular or 


potential) customer’s eye. Naturally we would be delighted to tell him about it. 


YEARS 
Ac h e S O n ’ ‘Oildag’ and ‘ Aquadag’ are 


registered _ trade marks. 


LIMITED 


(a subsidiary of Acheson Industries (Europe) Limited) 


P.O. BOX No.12 - PRINCE ROCK -: PLYMOUTH : DEVON 
vids Company, Port Huron, Michigan, U.S.A. and Acheson Colloiden N.V. Scheemda (Gr.) Netherlands 
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hold your welding work 
magnetically 


i MAGNETIC HOLDER 


with three V’d pole faces 
designed to hold round bars 
and tubes and plain 

pole faces to secure flat 
sections. 


MAGNETIC HOLDFAST 
| A large pot magnet 
MAGNETIC unit offering the 
POSITIONER §& solution to many 
holding & positioning 
problems. Available in | 
two sizes. 


for holding larger work 

during welding, having V’d 
and flat faces. 

Exceedingly versatile & 

. in fact provides an 

additional “pair of 

hands”’ 


POT MAGNETS 

Compact units in three sizes. 
Readily inserted into assemblies for 
many holding or lifting applications. 


MAGNETIC ADJUSTABLE LINKS 


provide a speedy & simple method 
of securing plates and sheets 
for welding at any angle, 
replacing out of 
: date clamping 
fixtures. 
No Spanners 


3 required. 
ee i 


the first name for magnetic tools! 





MADE BY JAMES NEILL & CO. (SHEFFIELD) LTD. and availabie through your usual Eclipse dealers 


P.M.171 
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Vital links in controlled movement 


A body needs muscles to control 

movement in very much the same way as a mechanism needs 
springs. These vital links take the stress and strain 

of every day rigorous use — nature provides the 

muscles ... SALTER provides the springs. 

Two centuries of experience and development 

in the manufacture of springs of every type have enabled us to 


keep ahead of the ever-changing requirements of industry. 


By courtesy of Webley & Scott Lid, 





ee 





AOLLILUDTOLLIDSEES 





























The applications for 
SALTER springs are wide and 


varied— from heavy machinery 





to finely balanced instruments. 


For springs with the highest reputation and top performance specify SALTER all-action springs. 


\ 


\ 
\ 
SALTER ESTABLISHED 1760 


GEO. SALTER & CO. LTD. 
WEST BROMWICH 
ENGLAND 
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the largest stockists of fastenings 


Bolts, nuts, set screws in black, bright, high tensile, 


z= 
ze 
= 
> S 
&. 
, 
=. 
= 
& 


stainless steel and brass. 


Wood screws, N.P.K. self-tapping screws, slotted and 


LAL. 


Phillips recess heads. Hexagon socket screws —cap, 
set and countersunk. Damper regulators and quadrants. 
Nylon B.A. metal thread screws with cheese head, 
slotted or Phillips recess. 
Rolled thread screws in steel and brass. 
Nettlefold & Moser hold an extensive range of sizes and 
head styles in self-colour and many other finishes. 


The choice is comprehensive, the delivery immediate. 


EE = 
You save time by ringing | Nettlefold & Moser ) first 


NETTLEFOLD & MOSER LTD., 


LONDON: BOX 378, 170/194 BOROUGH HIGH STREET, S.B.1, TELEPHONE: HOP 7111 (40 LINES) BOOTLE: DUNNINGS BRIDGE 
ROAD, BOOTLE 10, LANCS. TEL: AINTREE 4171 (6 LINES) HULL: 201 SCULCOATES LANE. TEL: CENTRAL 41341 (3 LINES) 
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WIFLEX 


the answer to your 
transmission problems 


Over 90,000 Twiflex Couplings in service throughout the world 
give constant proof of this statement. 





The illustration shows 21” Flexilink 
Couplings in cardan shaft form—each 
coupling incorporating self aligning 
supporting bearings. Twiflex units of 
this type, transmitting up to 630 h.p. at 
500 r.p.m. were used extensively for 
Ruston diesel engine pumping sets on 
the vast Trans-lranian Pipeline project. 
(Photograph reproduced by courtesy of 
Ruston & Hornsby Ltd.) 


UTI Se FLEXILINK & ARTICULATED COUPLINGS 


TWIFLEX AUTOMATIC FLEXIBLE CLUTCH COUPLINGS 


7 ALIA D @ ~ |NOUSTRIAL DISC BRAKES (utilising Dunlop calliper units) 


If you have a transmission problem consult us ITTTIND 4 COUPLINGS LIMITED 


THE GREEN, TWICKENHAM, MIDDLESEX 
Telephone: POPesgrove 2206/9 Telegrams: Twiflex Twickenham 
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| go anywhere 


and over obstacles .. . round corners . . . gliding smoothly and easily whatever the terrain. 


t as a snake—sinuous, strong and most flexible of creatures—can travel anywhere, so can 
Renold conveyor chains. Fitted with biplanar attachments, a Renold conveyor chain can move 
n all planes and deliver your products how you want them, when you want them and where 
you want them. 


Write for Catalogue Ref. 120/19 giving full details of 


RENOLD STOCK GONVEYOR CHAINS 


with ATTACHMENTS FOR ALL DUTIES 


Pre NOL) RENOLD CHAINS LIMITED - MANCHESTER 


oA 
~ 
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Moser 


Nettlefold & Moser give a speedy delivery 
service from a wide range and extensive stocks. 
These include: 

‘Mills’ Bright Steel: 

rounds, squares, hexagons, angles, flats. 


‘Mills’ Ledloy Freecutting Bright Steel 
to Spec. EN 1 A: rounds, squares, hexagons. 


‘Mills’ Super Non-Leaded Freecutting 
Bright Steei 
to Spec. EN 1 A: rounds, hexagons. 


‘Mills’ Bright Steel 
to EN Specifications. 


Nettlefold and Moser Ltd. are main stockholding agents 


for Exors. of James Mills Ltd. 


NETTLEFOLD & MOSER LIMITED 


LONDON (HEAD OFFICE) — 170-194 BOROUGH HIGH STREET, 
S.E.1. TEL: HOP 7111 (40 lines) 


BOOTLE—DUNNINGS BRIDGE ROAD, BOOTLE 10, LANCS 
TEL: AINTREE 4171 (6 lines) 


HULL—201 SCULCOATES LANE. TEL: CENTRAL 41341 (3 linc 
NM Si 
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“Only 2,000 ops and done for. 


You must be cracked... 
(It’s all that oil and sawdust /)99 


“4,000 ops and still 
going strong- 


(It’s all that lubrication with a 
FOLIAC Colloidal Graphite Dispersion)? 4 


Foliac Colloidal Graphite supersedes the traditional 
methods of die lubrication. It not only eliminates 
metal-to-metal contact, but protects the surfaces of the 
dies from corrosion, cracking and burning. It provides a 
tough, self-lubricating film over the entire die surface that 
reduces friction and improves metal flow. The result isa 
consistently well finished product from a die that lasts twice 
as long—or longer. Why not ask our representative to call 
to discuss specific problems and advise on applications. 


LO) PAN OME COLLOIDAL GRAPHITE DISPERSIONS 


GRAPHITE 
PRODUCTS ONE OF THE MORGAN CRUCIBLE GROUP OF COMPANIES 
LIMITED 


NORTHFIELDS - WANDSWORTH PARK - LONDON -: S.W.18 TELEPHONE: VANdyke 6422 
GP104/334 
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am Rubber Components for 
the more Exacting Applications 








\ } Gur wide experience in the field of 


precision rubber engineering qualifies us to 

advise on the rubber compounds and design 
of components to meet the more exacting applications. 
Our plant is fully equipped to deal with bulk production 
as well as small quantity requirements for prototype 
and development work. 
Designers and Engineers will be interested in our new 
publication, ‘Synthetic and Natural Rubbers and their 
Uses’ — copy sent upon request. 


High Grade Rubber Mouldings and Extrusions ‘O’ Rings 
Seals - Bushes - Grommets - Diaphragms - Bonded Parts 
and Components in Natural, Synthetic and Silicone Rubbers 





e 

© 
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APPROVED A.1.D. 

PRECISION RUBBERS LIMITED BAGWORTH - LEICESTER - Phone: BAGWORTH 361/6 


Producers of Rubber Mouldings to fine dimensional tolerances and officially approved specifications 





BRAYHEAD 


Springs, Pressings, Clips, Wire forms of all 
types are just a few of our highest quality 
products. 

Delivery, prices, specifications and designs 
to suit all leading industries. 

Why not take advantage of our advanced 
experience in this specialised field and stay 
in front of your competition? 

Call for our advice on any problem or design, 
which our team of experts can solve and 
produce by efficient methods. 


BRAYHEAD 
(ascot) LTD. 


KARATEPI WORKS ~- KENNEL RIDE 
ASCOT- BERKS 


Telephone: Winkfield Row, 427/8 or Ascot 1907/8/9. Telegrams : Brayhead, Ascot 
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TYPE Ri 
REDUCING 
VALVES 


A high-grade range for 


small-bore services 


These valves are of direct-acting spring-and-diaphragm 
type, suitable for small diameter lines on liquid, 
steam, air, or gas service. Though of simple, robust 
character, they are much more fully considered in 
design construction, and range of application than is 
usual in valves of this class. 

Accurately known characteristics, plus a wide choice 
of interchangeable control springs and trim types and 
sizes, ensure correct matching to conditions and 
predictable quality of control. Once adjusted for 
service, these valves will give dependable operation 


over long periods without further attention. 


BODY 3’. 4”, }” and |” cast iron, bronze or steel. 


TRIM Metal-to-metal (flat or needle stopper), or 
fluon soft-faced (renewable). 


DIAPHRAGM Neoprene (nylon reinforced), or 


metal. 


MAX. INLET PRESSURE Up to 1200 psig, 
according to material, service temperature 
and trim size. 


MAX. REDUCTION RATIO Up to 500 to |, 


according to flow capacity required. 
MIN. REDUCTION RATIO |:2 to |. 
MAX. TEMPERATURE Up to 600 F, according 


to materials. 








For full specification 

and performance data, see 
Publication No. 228B, 

free on request. 


J. BLAKEBOROUGH & SONS 
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NO MORE 
D.C. MOTOR 
PROBLEMS! 
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E.P.E. turn D.C. problems 
into D.C. motors’ .... 


Not long ago, many people thought 
it impossible to get D.C. motors 
quickly and at a reasonable price. 
Some people still think so. 


They don’t know about E.P.E. 


E:P.E. specialise in D.C. equip- 
ment, combining theirmany years 
experience in this field with a keen 
interest in new techniques. They 
can supply D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price. 
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If you’ve a D.C. motor problem, 
why not bring it along to E.P.E ? 
If they haven’t a solution in stock, 
they'll be happy to make one for 
you | 


‘EPE 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8 


"Phone : STEchford 226! 
"Grams: Torque "Phone Birmingham 


z 





London Office: 421, Grand Buildings, Trafaigor 
Square, W.C.2. ‘Phone: WHitehall 5643 and 7963 


** 
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THE VERSATILE VICKERS YVAWGUARD 


The fuselage is of the double-deck type, providing a volume of 
5,894 cubic feet for passengers in the upper deck and 1,360 cubic 


feet for freight in the lower deck. 
139 passengers can be carried in the thrift class, 122 in the middle class or 100 in 
the tourist class. Passenger to freight ratio can be balanced according to need, and layout 
changes can be quickly effected. The aircraft can cruise at 425 m.p.h. and this performance 


is to be improved later. 
It is powered by four Rolls-Royce Tyne jet-prop engines, each of 4,985 e.h.p., and these make plentiful use of 


BALL AND ROLLER 


BEARINGS 


LONG SUPPLIED TO VICKERS ARMSTRONGS (AIRCRAFT) LTD. AND ROLLS-ROYCE LTD. 


YOU TOO CAN TAKE YOUR BEARINGS FROM 
THE HOFFMANN MANUFACTURING COMPANY LTD., CHELMSFORD, ESSEX 
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The illustration shows the soldering 
of the winding to commutator risers of a 
1250 kW., D.C. generator armature 


Works at: Bath, Birmingham, Cardiff, 
Chesterfield, Edinburgh, Glasgow, 
Hawick, London, Newcastle, Swansea. 
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BRITISH 
ELECTRICAL 
REPAIRS 
LIMITED 


Head Office : 


EMPIRE HOUSE, CHARLOTTE ST. 
MANCHESTER, 1 
Tel : CENtral 1378 (3 lines) & 3641 (2 lines). 
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“That’s worth a page in the Mechanical World — the 
largest a.c. commutator motor ever made anywhere, 


to the best of our knowledge.” 


“And since it isn’t everyone who is concerned with thousands of horse- 
power, we'll add a note about N-S variable-speed a.c. motors being avail- 
able from one horse-power upwards, for hand regulation or almost any 


desired type of automatic control.’’) 


LAURENCE, SCOTT & ELECTROMOTORS LTD. 


Specialist Makers of Electric Motors and Control Gear since 1883 NORWICH 
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Time Factor Complexity 


N the utilization of plant or machinery, using these terms in their widest sense to 

cover almost any material form of investment intended to promote industrial 
production, there is a time element which is peculiar to the subject. It is often 
regarded simply as the use of time and that serves well enough for some applications. 
In others “tempo” is a more appropriate description as involving the conception of 
rate. And in yet others “life is more expressive of the basic idea, particularly 
when both capital and running costs have major effects on economy. They are all, 
however, special cases of one comprehensive principle, distinguished from each 
other mainly by dominant features. 


In a time of rapid technological development such as the present, when 
innovations are often elaborate and costly, the characteristic features of application 
economy are likely to change, and the manufacturer has to see this first or technical 
improvement will prove a commercial liability instead of being the asset it should 
be. A recent example concerned a large and elaborate plant unit which consumed 
massive quantities of energy as power and heat and which had built into it extensive 
mechanical and electrical equipment. The major development was a revolutionary 
change in the mechanical equipment. The result technically was an incomparably 
superior machine, but the cost was extravagantly disproportionate and the output 
no better. The benefit was prevention of accident, which care was taken to avoid 
in any case, but which could be costly if it did happen: with the new design the 
untoward occurrence would no longer be rated as an accident. It was impossible 
to sell the feature on this basis, so the search went on for a further amplified design 
which would reduce the unit cost to what it was before. This was achieved, not by 
any modification of the new mechanical elements, but by similarly imaginative 
development in the other parts, all of which added cost, but all of which also added 
their quota to the diminution of the unit cost of the product, until finally a design 
was evolved which, though more costly, turned out the product cheaper than before. 


In all this there was only one prime factor involved, that of time. First the 
time available had to be used entirely productively. Then the rate had to be improved, 
the search being for advantageous increase only. Additional cost did not greatly 
matter so long as it was sufficiently outweighed by productive gain. 


This is one case, but a major one. It illustrates the comprehensiveness of the 
utilization factor which is now established in engineering design. And this applies 
much more widely now, and even modest machines, when they are overtaken by 
economic pressure, are being successfully redesigned in the widening scope of 
present-day possibilities. They may cost more, but they do much more. 


The utilization factor has revealed a complex structure. Its implications are 
worth exploring for any project. 


MECHANICAL WORLD, October, 1960 





LOG SHEET 
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Corrosion of Cast Iron 
Recent studies by Shell Research 
Limited and the Fulmer Research 
Institute have thrown important new 
light on the problem of corrosion in 
cast iron. These were described in the 
paper “The Influence of the Silicon 
in Cast Iron on Corrosive Wear,” 
which was summarized in the March 
issue of The Journal of the Institution 
of Mechanical Engineers. 

Hitherto it had been assumed that 
cast iron with a high silicon content 
would give better resistance to both 
abrasion and corrosion. However, 
when limited tests were carried out 
at the Shell Thornton Research 
Centre on cylinder liners which had 
suffered excessive wear in marine 
diesel engines, the results indicated 
that when the silicon content was 
raised from 0°8°% to 1-8°% the in- 
crease in corrosion was tenfold. 

The Fulmer Research Institute 
was then asked to cast and prepare 
suitable specimens differing as far as 
possible only in silicon content and 
to test them in their laboratory. Ten 
cast irons of similar structures rang- 
ing in silicon content from 0-59 °, to 
2:96°% were tested and the results 
indicated that resistance to corrosion 
was lowest where the silicon content 
was just above 2°. In further tests 
to examine the effect of silicon con- 
tent under operating conditions, 
piston rings containing 1°, and 2°% 
silicon respectively were tested in a 
diesel engine. These showed the cast 
iron with the lower silicon content 
had the greater corrosion resistance. 
Other tests gave similar results. 


AUTOMATIC FURNACE CONTROL 
William Beardmore & Co. Limited. Glasgow 
and two Priest four and six zone direct furnaces 


enclosure, includes Honeywell temperature 


Further work will be necessary to 
reach a fuller understanding of the 
influence of silicon in the corrosion 
of cast iron but it is now clear that 
for the best resistance the silicon 
content must be kept low. 


Lighthouse Construction 
The first major Trinity House Light- 
house tower to be erected for over 
50 years was officially opened by the 
Duke of Gloucester at Dungeness, 
Kent, in June. Built by Taylor 
Woodrow Construction Limited, the 
tower is the first of its kind in the 


country, and embodies a number of 
the result of 


new structural ideas, 
months of investigation by Trinity 


: ees rt 
The new Dungeness lighthouse is made in permanent 
black and white bands. Overall diameter of the 
130 ft high tower is only 12 ft, except where it curves 
to 16 ft below the main beam and platform 
House technicians in co-operation 
with Ronald Ward and Partners, the 
architects and engineers. A feature 


New instrumentation now automatically controls four furnaces at 
They are two Brayshaw four and six zone re-circulating furnaces 
The control panel, which is contained in an air-conditioned 
combustion and pressure control, 


with Kent flow metering. 


Installation and commissioning of the panel was carried out by Honeywell Controls Limited 
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of the structural work is the slender- 
ness of the 130ft high tower, 
achieved by the use of pre-stressed 
concrete. Within the overall diameter 
of 12 ft, the walls are only 6 in. thick. 

Construction was in a series of 21 
concrete drums, 5 ft high, made by 
Spun Concrete Limited. These were 
laid on top of each other as com- 
pleted, being transferred to the site 
by lowloader vehicles and positioned 
by a Coles Conqueror crane with a 
142 ft jib and a lifting capacity of 
lljton. High tensile steel pre- 
stressing wires were run through the 
walls from top to bottom and 
tensioned with powerful jacks, to 
provide the structural strength re- 
quired to resist the 80 mph wind 
forces often experienced at Dun- 
geness. To preserve the banded 
appearance of the lighthouse, black 
and white concrete was specified and 
mixed proportions were determined 
after preliminary tests by Terresearch 
Limited. Construction began in 
November and was completed within 
six months, despite interference from 
bad weather and high winds. 

The tower rises from the white 
concrete base, formed by a spiral 
ramp enclosing the machine room. 
The latter contains all the electrical 
controls, stand-by generators and fog 
signal equipment. The top white 
band is patterned by rows of aper- 
tures for the 60 loud speaker units 
forming the fog signal, the fog signal 
itself being positioned within the 
lighthouse on the level at the top of 
the spiral ramp. Above the pattern of 
apertures, the tower curves convexly 
to a diameter of 16 ft below the main 
beam and platform. 

The navigational aids are of a 
novel type and the lighthouse will be 
capable of fully automatic operation. 
Among the techniques which mark 
the new Dungeness lighthouse as a 
major advance in safety at sea are 
those used for the main beam and 
for fog signal installations. Light 
for the main beam will be provided 
by a lamp of entirely new design, 
developed for lighthouse purposes 
by Trinity House engineers in con- 
junction with the A.E.I. Lamp and 
Lighting Company Limited. Little 
larger than a domestic light bulb, it 
gives out over 600,000 candle power, 
or three times that of the paraffin 
light in the former Dungeness light- 
house. The fog signal, of Trinity 
House design and _ incorporating 
units made by Tannoy, will be 
capable of being automatically set 
in action when warned of the 
incidence of fog by a fog detector 
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invented by Trinity House research 
staff and manufactured by Stone- 
Chance Limited. 


{coustic Partition 
Associated Rediffusion’s Studio 5 
at Wembley, the largest television 
studio in Europe, is 140 ft long and 
100 ft wide and covers 14,000 sq ft. 
To allow full length camera shots 
down the whole area there are no 
obstructions up to a height of 30 ft. 
Such a large single studio enables 
large scale television productions 
to be confined to one studio but 
for normal productions provision 
has been made to divide the 
studio into two by a wall-to-wall 
partition which gives an acoustical 
separation in excess of 60 db. and 
may be raised or lowered at will. 
[his partition, approximately 90 ft 
long by 30ft high, was designed, 
built and erected by Geo. W. King 
Limited, and is the largest of its 
kind in the world. 

It comprises two leaves separated 
by a distance of approximately 6 ft. 
Each consists basically of two thin 
gauge steel sheets, one of which is 
‘free’, being connected to the door 
at the edges only, and the other, 
faced internally with absorbent 
material, being integral with the 
main structure. Acoustic tiles are 
fixed to the “free’’ plate to assist in 
giving a suitable reverberation period 
when the two studios are in use, and 
to avoid possible damage to the 
partition, hardboard perforated tiles 
are affixed to the lower part. This 
construction enables the weight to 
be restricted to approximately 25 
ton for each leaf; had the design 
followed the conventional mass law 
principle, the leaf weight would have 
been in the order of 100 ton. 

Particular attention was paid to 
the method of sealing, which 
demanded a high degree of efficiency 
in view of the separation figure 
required. Each leaf is operated by 
two King lifting units, which in- 
corporate Heenan and_ Froude 
dynamic couplings, and each is 
powered by a 4hp motor driving 
through a Crofts reduction gearbox. 
These units effectually raise or lower 
the partition under corrected control 
in 30 min. Safety snags are employed 
at each end of the leaves and slack 
rope limits are incorporated with the 
main lifting ropes. 

Access is provided to personnel 
when the partition is lowered by 
King acoustic personnel doors which 
provide a sound lock between the 
studios. A King “lift and slide” 
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The King 90 ft partition at Studio Five 
acoustic scenery door is provided for 
each studio. These are mechanically 
operated and incorporate an auto- 
matic sealing mechanism. 

In addition to supplying 
acoustic doors, Geo. W. King 
Limited provided 140 specially 
developed hoists for lifting and 
lowering the batteries of electric 
lights. A special feature is a cable 
reeling device to avoid looping 
and coiling. 


Densified Wood 

The plating shop at the Cheltenham 
works of S. Smith & Son Limited, 
has been completely re-equipped on 
modern lines with a still-vat installa- 
tion capable of handling a variety of 
work requiring the latest techniques 
in electro-deposition. 

A unique feature of this plant is the 
use of a Permali chemical resisting 
grade of densified laminated wood for 
the capping surrounding the rows of 
plating tanks. This material was 
chosen as it is impervious to the 
various chemical solutions  en- 
countered and unaffected by the 
constant splashing of these solutions 
during drag-out, etc. The four 
fabricated frame sections, the longest 
of which is 53 ft were first pre- 
assembled to ensure they fitted 
together accurately and _ without 
difficulty when finally installed. 


the 


Non-ferrous Research 

The annual report for 1959 of the 
British Non-ferrous Metals Research 
Association contains details of the 
research programme carried out in 
the association’s laboratories during 


the past year. There were 46 
researches altogether, the majority 
of them aimed at improving the 
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performance of a metal or alloy or 
developing new alloys for some 
particular end use. Most of the “end 
use”’ investigations, about one-third 
of the total programme, were 
concerned with improvements in 
corrosion resistance, either of a 
particular metal or alloy used 
unprotected or of non-ferrous metals 
applied as protective coatings. 

In May the association’s new 
laboratories were opened by Sir 
Alexander Fleck and the improved 
facilities which these provide will 
allow expansion of the activities of 
all departments. A number of 
additional scientists were engaged 
during the year bringing the total 
staff to just over 170; this will be 
increased as scientists of the right 
calibre are found. 1959 also saw the 
end of his five-year term as chairman 
of Dr. Maurice Cook, C.B.E., who 
has been succeeded by Mr. F. C. 
Braby, M.C., D.L. 


Welding Galvanized 
Steel 
A new research project aimed at the 
development of an economical pro- 
cess for production-line welding of 
galvanized steel has been announced 
by Dr. Schrade F. Radtke, director 
of the American Zinc Institute’s ex- 
panded research programme. With 
the problems of the automotive in- 
dustry in mind the research is 
principally concerned with the resis- 
tance spot welding process as applied 
to commercially available galvanized 
steel, as this steel welded into uni- 
tized bodies is rapidly becoming an 
important basis of current motor car 
design. 

The research will be conducted by 
the Budd Company of Philadelphia, 
Pennsylvania, under the auspices of 
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American Zinc Institute and the 
principal areas of investigation will 
be electrodes, welding techniques, 
and characteristics of galvanized 
sheets. The objective is to develop 
techniques and associated accessories 
which will permit production weld- 
ing at the same rate and on a main- 
tenance basis similar to that em- 
ployed in welding uncoated steel 
strip. 

The trend toward unitized body 
construction, whereby the body 
serves both as housing for driver and 
passengers, and also supports the 
suspension and power components 
of the vehicle, makes corrosion- 
resistance an important requirement 
and it is considered by some sections 
of the American automotive industry 
that galvanized steel is the best 
material for motor car and body 
construction because of its excellent 
corrosion-resistance, as well as for its 
strength and economy. 


Production at Durgapur 
Production of steel commenced 
recently at Durgapur Steelworks, 
West Bengal, India, with the first 
open hearth furnace in the steel 
melting shop going into operation. 
The furnace is of the fixed open 
hearth type and of the most modern 
design with a capacity of 200 ton. 
Molten iron from the blast furnaces 
is stored in the mixer bay in two 
inactive hot metal mixers of 800 
ton capacity each. It is taken from 
the mixers in ladles, and de- 
siliconized by the application of pure 
oxygen to the molten metal by means 
of a lance. The molten iron is 
brought in ladles from the de- 
siliconizing plant and charged into 
the furnace. A typical ‘“‘charge’’ 
consists of 70°% to 80°% molten iron 
and 20% to 30% steel scrap together 
with small amounts of iron ore and 
fluxes. The furnace is fired with a 
mixture of coke oven gas and 
creosote pitch. 

The Durgapur plant will eventually 
have eight open hearth furnaces, 
seven of 200-ton capacity and one of 
100-ton capacity for the production 
of special steel, producing a total of 
2800 ton of steel per day. The plant 
has been designed to accommodate 
four additional furnaces at a later 
date. Design and construction of the 
furnaces has been executed by the 
Wellman Smith Owen Engineering 


Corporation, a member company of 
ISCON—the British consortium of 


thirteen leading engineering and 
electrical companies engaged in the 
construction of the steelworks. 
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The electrically-propelled ingot car discharges a 
7-ton ingot on to the ingot receiving table of the 
42 in. blooming mill, the primary rolling unit of 
the Durgapur Steelworks in West Bengal, India 


With the recent commissioning of 
the 42 in. blooming mill Associated 
Electrical Industries Limited, heavy 
plant division, has completed the 
supply and installation of the electri- 
cal equipment for the first of the 
primary mills in the second stage of 
the Durgapur Steel Project. The first 
stage was inaugurated by the Presi- 
dent of India in December last when 
the coke oven battery and blast fur- 
nace plant were put into service and 
iron produced. The second stage in- 
cludes the steelmaking and the pro- 
duction of ingots for the primary 
mills. 

From the soaking pits 7 ton ingots 
are carried by an ingot buggy to the 
entry tables where they are passed to 
a weighing and turning machine and 
then to the 42 in. blooming mill. The 
manipulation of the ingot and its 
reduction to a bloom for passing to 
the 32 in. intermediate mill involves 
an elaborate control scheme with 
regulating systems for the main and 
auxiliary drives incorporating ampli- 
dynes and other electrical devices. 
The blooms are cropped at the 
primary hot shear before passing to 
the intermediate mill. The design of 
this control scheme is such that the 
operator in the mill pulpit has com- 
plete and precise control of all the 
operations by the simple movement 
of a few controllers. 

The twin drive for the 42 in. bloom 
mill consists of two d.c. motors each 
of 3,000 hp developing a combined 
peak of 15,000 hp the normal speed 
range being of 40/80 rpm. The main 
mill motors are supplied by a 
flywheel M.G. set consisting of four 
1200 kW and two 480 kW generators 
driven by a 5000 hp induction motor. 
The flywheel has a stored energy 
capacity of 200,000 hp/sec. The 1200 
kW generators supply the main drive 
(two generators for each motor) and 
the 480 kW generators supply the 
bloom shear motors. 

The two primary rolling mills have 
come into operation on schedule and 
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the production of rolled steel products 
has begun. During the first day 250 
ton of ingots were rolled—the first 
step towards an annual production of 
800,000 ton of saleable rolled steel 
products. The continuous billet mill, 
also in operation, will produce billets 
for re-rolling for India’s secondary 
industries and for exports. 

In consequence there will be 
substantial savings in India’s foreign 
currency resources which have already 
been assisted by the production at 
Durgapur of over 100,000 ton of 
pig iron from the first blast furnace. 
This blast furnace was inaugurated 
in December, 1959, by the President 
of India. The finished products will 
consist of light, medium and 
merchant bar sections, railway wheel 
sets and sleepers. 

With the addition of further coke 
ovens, a fourth blast furnace, more 
steel furnaces and soaking pits and 
finishing mills, the capacity of the 
plant will be raised to 1,600,000 


ingot ton per annum. The layout at 
Durgapur has been arranged so as to 
allow space for future plant to be 
installed to enable this output to be 
raised to between 24 million and 
3 million ton per annum. 


Route of the Rotterdam—Rhine oil pipeline 


Oil Pipeline 

A 24 in. pipeline carrying crude oil 
from the port of Rotterdam in the 
Netherlands over a total distance of 
some 185 miles to refineries at 
Gelsenkirchen, Godorf and Wesseling 
in Western Germany, initially at a 
rate of 84 million ton a year recently 
came into operation. This pipeline, 
which cost over £10 million to build, 
is the first international crude oil 
pipeline in Western Europe. With 
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the installation of more pumping 
Stations, its capacity may eventually 
be increased to 20 million ton a year. 

The new pipeline is owned and 
operated by N.V. Rotterdam-Rijn 
Pijpleiding Maatschappij (Rotter- 
dam-Rhine Pipeline Company); 40% 
of the shares of this company are 
held by Bataafse Petroleum 
Maatschappij (Royal Dutch/Shell 
Group), 40°, by Gelsenberg & 
Mobil Oil Handels und Transport 
Gesellschaft, and the remaining 20% 
by the California Texas Oil Corpora- 
tion. In 1958, after careful study of 
the transportation problems created 
by the increasing demand for oil in 
the Rhine/Ruhr area, the partici- 
pating companies decided that a 
pipeline starting from Pernis, near 
Rotterdam, would be the most 
economic solution. 

To build the pipeline, the company 
had to obtain more than 500 licences 
from government, provincial, muni- 
cipal and other bodies, and negotiate 
for right of way with 2,500 land- 
owners in Holland and Germany. 
The actual construction of the line 
involved many underwater river 
crossings, including the longest in 
Europe, 5580 ft under the Hollands 
Diep, south of Rotterdam 


From Pernis, in the Rotterdam 


petroleum harbour area, the pipeline 


runs a distance of 95 miles to Venlo, 
where it splits. One branch, 634 miles 
long, supplies Shell’s new 4 million 
ton/year refinery at Godorf, and a 
refinery processing oil for Caltex at 
Wesseling, both situated south of 
Cologne; the other branch goes to 
Wesel, a distance of 28 miles, where 
it connects up to an existing 16-in. 
pipeline leading to Gelsenberg 
Benzin’s refinery at Gelsenkirchen. 
There are pumping stations at Pernis 
and Venlo. 


First Automatic 


Heat Treatment Line 
Britain’s first completely automatic 
heat treatment line for carburizing, 
annealing, hardening and tempering 
has been installed by AEI-Birlec 
Limited at British Timken’s Daventry 
East Works. The equipment has been 
built primarily for the heat treatment 
of tapered roller bearings cup and 
cones for vacuum brake rolling stock. 
The processes, which are in auto- 
matic sequence, are performed in four 
furnaces linked by mechanical and 
hydraulic handling devices. When the 
components have passed through a 
washing machine they are loaded by 
hand on to locating fixtures which 
are assembled four at a time on 
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Birlec eas fired triple track pusher type furnace rated 

at 3500 cfh and leading into a single track with 

intermittant pusher furnace, installed at the Daventry 

Works of British Timken, Division of The Timken 

Roller Bearing Company. This is part of the 

continuous line for tempering, annealing and 
hardening bearings 


nickel-chromium trays. Once this is 
done their progress through the 
complete heat treatment cycle is 
fully automatic. 

Three loaded trays simultaneously 
enter the vestibule of a continuous 
carburizing furnace, heated by gas- 
fired radiant tubes arranged in four 
zones, a heating zone, two soaking 
zones, and a diffusion zone. From 
here they are transferred auto- 
matically to the loading mechanism 
of the sub-critical annealing furnace, 
which is of the electrically heated 
pusher type furnace and rated at 
145 kW. After annealing the com- 
ponents are “‘de-stacked” by two 
sets of air-operated fingers projecting 
from an overhead trolley and 
released in pairs on the conveyors 
which transfer them to a roller 
hearth furnace for hardening. Each 
component completes the hardening 
cycle in approximately an_ hour. 
At the discharge end of the furnace, 
the last section of rollers is fitted 
with an overdrive for fast discharge. 
Two photo-cell units control the 
operation of the fast roller drive gear 
and the discharge door. On comple- 
tion of the necessary soaking the 
discharge door is opened to allow a 
pair of components, as detected by 
the photo-cell, to be discharged by 
the fast rollers. After quenching and 
washing, cups and cones are aligned 
in a mechanized handling device 
which feeds them across the width of 
a continuous tempering furnace. 
Components travel through the 
furnace on a series of steel slats 
supported by roller chains which 
engage sprockets at the ends of the 
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frame. At the discharge end of this 
furnace, cups and cones are separated 
and fall into two separate chutes 
from which they are fed on to two 
wire mesh belt conveyors to stacker 
storage units. These units provide 
the storage of components prior to 
grinding. 


All-transistor Computer 
Forerunner of a new generation of 
all-transistor electronic computers 
the EmmIpEC 1100 now in quantity 
production at E.M.I. Electronics 
Limited, Hayes, Middlesex—is 
capable of performing nearly half a 
million calculations a minute. The 
data processing system was designed 
from the outset as a business machine 
and is suited for all types of clerical 
work from sales and payroll account- 
ing to stock control and production 
planning. It also provides manage- 
ment with up to the minute statistics 
in a fraction of the time taken by 
conventional methods. 

Transistors and solid-state physics 
ensure a high degree of reliability. 
Earlier thermionic valve machines 
suffered from the handicap that the 
dependability of components could 
never be guaranteed. With the 
advent of transistors, trouble-free 
service Over many years is ensured. 
A typical EmMipec 1100 uses 10,000 
transistors, 60,000 ferrite cores, and 
25,000 diodes. 

Standard units are so arranged 
that installations are capable of 
carrying out a wide range of jobs. 
Some 1000 plug-in printed circuit 
cards are employed and these can be 
quickly replaced when necessary. 
Any faults that might develop are 
automatically detected and reported 
by the computer itself. The design 
is extensible so that basic units can 
be extended as demands grow. 
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Horizontally Divided Journal Bearings 


Approximate oil film analysis and Sommerfeld 


charts 


By R. LIVINGSTONE, A.M.I.E.E., A.M.I.Mech.E. 


HE theory of hydrodynamic oil film lubrication has 

been amply covered by many writers, and equations 
and charts are available for the full journal bearing, for 
offset and central partial bearings, and for partial fully 
bedded bearings without end leakage. In all cases 
however a leakage correction must be used for design 
purposes, and in the case of horizontally divided bear- 
ings, which operate as partial bearings, the shear of the 
oil film is not confined to the loaded part only. 

As the leakage factor is comparatively great, approxi- 
mations to the load capacity and coefficient of friction, 
which simplify the comparison of various designs, are 
justified. This has been done by the writer for the case 
of the normal horizontally divided bearing which has a 
small amount of “bedding” and where the bearing com- 
pletely surrounds the journal. The number of variables 
has been reduced by relating the leakage correction to 
the available bearing arc. 

The approximations assumed enable design compari- 
sons to be made with greater ease without unduly 
distorting the established theories. 

The shape of the oil film shown in Fig. | is given, to a 
close approximation, by the equation A,=(1-+-n Cos 9)e, 
when the bearing is new and undistorted by thermal 
expansion or clamping pressure. The pressure increment 
in the oil film without end leakage is given by Reynolds!) 
differential equation, 

dp/rd8=6yU{l/he’—Ci/he*} . . . «© OD 

A complete solution for a full journal bearing was 

obtained by Sommerfeld‘2) by an ingenious substitution 


Fig. 1.—Shape of oil film 


for fo, and the same substitution can be used for the 
analysis of a 180° partial bearing. When, however, this 
method is applied to other partial bearing arcs the 
resulting equations are complicated. 

Graphical integration has been used by Howarth) to 
prepare charts for centrally loaded and offset partial 
bearings without end leakage. 

In all cases the effect of end leakage is considerable, 
especially with short bearings, and the leakage factor is 
usually related to the ratio—Length of film/Breadth of 
film. While this ratio is readily obtained for bearings of 
the tilting pad type or railway axle bearings, it cannot 





Symbols 
c=radial clearance (R—), in. 
D=Bearing dia, in. 
f=coefficient of friction 
H=Heat generated by friction in BThU/hr/sq in. 
projected area of journals 
h,=oil film thickness at ¢=0, in. 
ho= 5, 55 e »@ 
ho= 5, 
he= 5. » % 
k,=ratio Wyv/Wr 
L=length of bearing, in. 
N=revolutions per minute 
N’'=revolutions per second 
n=ratio e/c 
p” =pressure per square inch of projected area of 
journal W,/D. 
Pmax=Maximum pressure in oil film, Ib/sq in. 
R=radius of bore of bearing, in. 
r=radius of journal, in. 
S=Sommerfeld Number =(7N'/p") (r/c)? 
U=surface speed of journal, in./sec 
V=surface speed of journal, in., ft/min 
W,=Radial load, Ib/in. length 
W,=Vertical load, Ib./in. length 
x=angle in radians from horizontal to end of side 
clearance on inlet side 
y=angle in radians from horizontal to end of side 
clearance on outlet side 
Z=viscosity of oil, centipoise 
Z,=available bearing arc 
x=angle from horizontal to /,, radian 
6 effective bearing arc, radian 
angle from vertical to /,, radian 
5=angle from vertical to fo, radian 
e=eccentricity of journal to bearing centre, in. 
7=Viscosity =1-45Z/10’, in. Ib sec 
§=—Angle from point of maximum film thickness to 
he, radian 
o=Angle from point of maximum film thickness to 
horizontal, radian 
¢=angle from hj to hy, radian 
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easily be determined for full journal bearings which may 
operate as partial bearings with an indefinite bearing arc. 

In the case of horizontally divided bearings the avail- 
able bearing arc can be determined when reasonable 
assumptions are made, and when bearings are slightly 
bedded or “run in” an approximation to the equation for 
h, is permissible in view of the magnitude of the leakage 
correction. 


Shape of the oil film 

“Running-in” or “bedding” of new bearings not only 
improves the surface finish of the journal and bearing 
but in some cases removes sufficient metal from the 
bearing to alter the shape of the oil film. Fig. 2 shows 
the effect of 150 microinches vertical wear on a 90 
partial bearing with n=0-6 and c=1000 microinches. 
In starting up with dry or boundary friction the journal 
will roll over the point marked A and remove some metal 
and at speeds less than normal some metal will be 
removed at point B before the full thickness of the oil 
film is established. The actual shape of the oil film 
would thus approach closely to the chain dotted line for 
dh,/rd§8=constant for lightly bedded partial bearings. 

With this assumption for slightly bedded horizontally 
divided bearings h,=(1+n—2n 6/x)c from 0=(x—8) 
to 0=7 in Fig. |. With this shape of film the ratio of the 
thickness of the oil film at the inlet edge to the thickness 
at the outlet edge in Fig. | is Ai/ho=1+2n8/x/(1—n). 
It can be shown) that the greatest load capacity of the 
film is when hj/ho is approximately 2-2. For this condition 
the value of m must exceed 1-2/(1-2+-28/=) and the journal 
centre move in the direction of hj in addition to the 
movement ¢ in the direction of ho. This reduces the angle 
5 in Fig. | as the load increases. The available bearing 
arc and value of /o will however remain unchanged when 
the bearing is bedded. 

When there is no positive pressure gradient from 
§—0 to §=(x—8) and no negative pressures from 
(}=7 to 02 the pressure film is confined to the bearing 
arc, the resultant vertical pressure must equal the load, 
and the resultant horizontal pressure be zero. This 
implies that there is no positive pressure beyond 6=z. 
Any patches of pressure on the converging side or 
negative pressures on the diverging side would however 
bring the point of zero pressure beyond 6=7 but these 
effects can be neglected. 


Load capacity 

When n& 1-2/(1:2+28/z), hp ={2-:2—1-2(¢/B)} (1—n)c 
Inserting the value of h, in equation | and determining 
the constants of integration from the conditions that 
p,—o when ¢=o and ¢=§ gives:— 

(4 N’/p’) (r/c! =(1 —n)?/(O-Sk,87) . . . . 


When n<1-2/(1:24+-28/z), he =(1 +n—2n6/z)c. 

Inserting this value for A, in equation | and determining 

the constants of integration from the conditions that 

Poo when §6=(x—§8) and 0=7 gives:— 

(yN’'/p"\(r/c)’ 
2n* 

3x°k, [loge (1 —n+2n8/x)/(1 —n)} — 2n8/x/{1 —n-+-n8/x)}] 

(3) 





The value (,,N’/p’)(r/c)? is the Sommerfeld number and 
the value K, is the relative value of the vertical load to 
the sum of the radial pressures. This value depends on 
the extent of the arc 8 and on the shape of the pressure 
curve. The values of the Sommerfeld number for various 
values of n and 8 are shown in Figs. 3 and 4. The Sommer- 
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Fig. 2.—Effect of vertical wear on 90° partial bearing 


feld number is the bearing characteristic and the mini- 
mum oil film thickness is (1 —n)c. 


Value of K, 
Referring to Fig. 1, p, is the pressure at the ang’e ¢. 
The total radial pressure per unit length of bearing is 


3 
then W,= | p -rdé when leakage is neglected. 
Jo 
As the resultant horizontal pressure must be zero 
fs 
| Pp, Cos (a+¢)rdd=—0 
Jo 
3 


*, Tana 


0 


p, Cos stad | 


Pp, sindrdd 
0 


8 
& W.—\"p, Sin (a+¢)rdp. & k,—W./ Wy. 


o 





a nUrB_(9\|_4/8-(/py_| 
Whee Ajhe=2'2 Pom 7 CHa) | (2:2—1-246/6)2| 
The values of « and k, obtained by graphical integration 
for 8=30°, 90° and 150° are given in Table I. 


The shape of the pressure curve is not the same for 
smaller values of hi/ho, and will also vary if the viscosity 
decreases from ¢=0 to ¢=§, but these variations are 
small in comparison with the leakage correction and the 
disposition of the pressure curve can be taken as 58°% 
from the vertical to the inlet edge Aj and 42% to the 
outlet edge ho. A close approximation to the values of 
k, obtained by graphical integration can be obtained by 
assuming that the pressure curve is of sine form dis- 
placed so that a=(4x—0-588) or (4x—0-428). With this 
assumption K,=[Sin a+Sin (a+-8)]/[2{1—(8/x)?}] . (4) 


Table I—VALUES OF « AND K, 





3 30° 90 150 
c 12°—36' 37°35’ 2°25’ 
y=im/2—2) = 17°—24 $2°—25’ 87°—35" 
7/8 05800 0-5823 0-5839 
K 09905 0-9375 0-8370 
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Leakage factor and effective bearing arc 


For horizontally divided bearings with oil channels in 
charts the upper half and side relief down to an angle x on the 


Fig. 3 (top) and Fig. 4 (bottom) Sommerfeld 
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inlet side and to an angle y on the outlet side, the available 
arc Z, for the development of the pressure film will be 
Z,=(47—x)/0-'58 or (4n-—y)/0-42, whichever is the 
lesser. Pressure is developed on the available arc but is 
less than the theoretical value on account of end leakage. 
The usual method of allowing for leakage is to apply a 
factor to the Sommerfeld number and to obtain the 
value of n from this corrected number. 

The leakage factors obtained by Kingsbury‘) from 
electrolytic models gave a single curve for minimum 
friction conditions and related only to the ratio Length 
Breadth of film. It is more convenient, however, to apply 
th leakage factor to give an effective bearing arc 
which will give the same value of n as obtained by 
correcting the Sommerfeld number and taking the 
corrected value of n from the curve for the available arc. 

It is also more convenient to relate the correction to 
the ratio Length/Diameter of journal, than to the 
Length/Breadth of film. When the Sommerfeld number 
is (1—n)?2/0-5k,82 this conversion is possible as when 
Z, is the available arc and C, is the leakage correction 

(1 —n)?=C, x 0-5k,Z2, =0-5k, 82 
and K,82=C, « K,Z?}. 
Also if the length/breadth of oil film=m, D=dia and 
L=length of Journal DZ,/2L=m and L/D=Z,/2m. 

The leakage correction in this form is shown in Fig. 5 
and gives the value of the effective bearing arc 8 which 
will support the load without leakage. This same value of 
8 can also be used for the determination of the coefficient 
of friction. The leakage correction given by Fig. 5 is only 
true when nS 1-2/(1:2+-28/z). For lesser values of n the 
effective arc & given by Fig. 5 is less than it should be, 
i.e. the correction is more than it should be, but in such 
cases this is not of practical importance as / will usually 
be well above the acceptable minimum. 


Coefficient of friction 

The friction force per unit length of journal, s, is given 
by the equation 

ds[rdO =U ha-+-Ca/ 2). GDITAO  . cvsnscsversvesscassvenes (5) 
Over the surfaces from §=0 to 0=(x—§8) and from 9=zx 
to 027, it can be assumed that the last term of equation 
5 is zero. There may be some patches of pressure gradient 
in these areas so that the approximate methods should 
be on the high side rather than low. The first term on the 
right hand side of equation 5 can be approximated as 
7U/(1+n Cos 0)c and to apply from §9=0 to 0=2z, 


ZN/P 


No Clearance P 


Bearing Dia 


0-0012 0-3 min 


24 0-160 


0-0013 0-5 min 


24 0-137 


0-0005 0-4 min 


16 0-613 


0-0005 0-3 min 


0-613 


0-0008 


0424 


0-00065 3080 


0-760 
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n . ( 
0.002 

0 0029 : 
0-0154 
0-0154 
0-0030 


0-0115 


although over the bearing arc the clearance is slightly 
greater than (1 +n Cos 9)c for a slightly bedded bearing. 
For the loaded arc § the last term in equation 5 the value 
of (h,/2) (dp/rddé) can be taken as the same values as for 
equations 2 and 3 from ¢=0 to ¢=8. 

The friction force for the first term on the right of 
equation 5 can be integrated between the limits of 0 
and 2x by using Sommerfeld’s substitution, and the 
second term between the limits of 0 & §, by the normal 
method. 

With the above approximations the equations for the 
value of (r/c)f are: 
when n& 1-2/(1:2+-28/7) 

(r/c)\f=272S/V 1—n2 +0-6(1 


the 


n)/ KB 


value of S being taken from equation 2 


28/7) 


when n<1-2/(1-2-4 
‘ == 
(r/c)f=272S/YV 1—n2 +n/x 


the value of S being taken from equation 3. The last term 
in equations 6 and 7 is approximate as the value of hy in 
equation 5 is not quite equal to the value of A, in the 
value taken for dp/rd¢ but the value of this term is small 
in comparison with the first term on the right of these 
equations. 

The values of (r/c)f given by equations 6 & 7 are 
shown plotted in Figs. 3 & 4 for several bearing arcs 8 
and these charts when used in conjunction with the 
leakage curve in Fig. 5 give the values of m and (r/c)f 
corresponding to the characteristic Sommerfeld number. 


Comparisons 

The values of n given by Figs. 3 and 4 are in reasonable 
agreement with Howarth’s®) charts for unbedded partial 
offset bearings. 

Comparison of the values of (r/c)f with actual test 
results is more difficult on account of the considerable 
scatter of such tests when (r/c) is included, due to the 
uncertainty of the true clearance ratio, value of the 
viscosity at high pressures and the effects of bearing 
distortion and journal deflection. 

A comparison of some of the test results for “run-in” 
solid bearings by Davis with the values given by Figs. 
3 & 4 is shown in the Table II for bearings 2 in. dia x 14 
in. long. 

For these dimensions the effective bearing arc $ as 
given by Fig. 5 is 53° irrespective of the available arc. 


Table IIl—-COMPARISON OF CALCULATED AND TEST VALUES OF (r/c)/ 


Calculated 


y’ . : Actual 


Poe (ricy 
microinch 


0-971 0-4 app 
0-743 : 3-2 
: 0-965 j 0-4 app 
0-762 26 
0-92 2-0 app 
0-52 16-2 
0-92 1-8 app 
0-52 15-0 
0-96 0s app 
0-58 ! 8-5 


0-93 0-92 app 


0-48 12:3 
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BEARING LENGTH / DIAMETER 


Fig. 5.—Leakage correction 


The remaining 1} in. long bearings show a similar 
near agreement with normal test scatter, the mean line 
of test values being lower than the calculated values of 
(r/c)f. For the few 4 in. long bearings (25° bearing arc) 
the actual test results are however in excess of the calcu- 
lated values of (r/c)f. Each of these bearings has a 
diametral clearance of only 0-0003 in. and the test 
scatter may be high 


Examples 
The method of application of the Sommerfeld chart is 


Table Ill 


Low Speed 


High Speed 
lit Split 


St 


30,000 
3,000 


3,000 


¢ 
0-0030 


Given Data 


d Data 


0-77 x 106 
0-190 


Deri’ 


0-48 
4:44 


Fig 


1040 


0-0050 
181 


Self 
Cooled 


Oil Cooled 


shown in the five examples in Table III. The oil viscosity 
assumed is at the estimated running temperature of the 
bearing and in the case of the two solid bearings the 
available arc is taken as 180°, this being the maximum 
for a partial bearing. 


Minimum oil film thickness 

The minimum permissible oil film thickness (1—n)c, 
depends on the microinch finish of the journal and bear- 
ing, the distortion of the bearing shell, amount of 


journal deflection, and the possible misalignment of 


Heavy Load 
Soli 
800,000 

365 
14” x 14” 
0-00875 

nil 


180 
200 @ 130°F 


83 
29 x 10-6 
6-08 
4070 
0-64 x 106 
0-0276 


0-835 
1-05 


1440 


000132, 


7200 


Forced Feed 
Oil Cooled 


Traction Motor 
Suspension 
Split 


~ 15,000 _ 


25 @ 130°F 


30 
3-62 x 10-6 

3-585 

129 

0-375 x 106 

0-0378 
093” 
2-10 


Air cooled 


EXAMPLES OF APPLICATION OF SOMMERFELD CHART 


Bradford 
Test? 
Solid 


2,500 
500 
24” x 5” 
0:00385 
nil 
180 
48-5 
120° 

7x10°6 
8-33 
200 
0-105 x 106 
0-0305 
0-76* _ 
1-00* 
~ 920 


00308 


200 


Forced Oil 








the Bradford Test the actual value of m was 0-78 and (r/c)f was 0-94 
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in-line bearings. Test bearings with a surface finish of the 
journal of 15 microinches C.L.A. have been operated 
with a minimum oil film thickness of 80 microinches 
before bedding and 20 microinches after bedding but 
these values are on the point of failure and cannot be 
allowed in normal design. 

For bearings which cause a minimum of consequential 
damage on failure and a ratio of L/ D upto 1-5 amaximum 
thickness of 50+50 D microinches agrees with the 
present design practice with a good journal finish. When, 
however, the consequential damage may be great as in 
steam turbine bearings the minimum thickness is two to 
three times this value. 


Maximum oil film pressure 

In some cases when the normal value of p” is high 
and white metal is used for the bearing lining, the maxi- 
mum oil film pressure may cause compression and shear 
stresses in the lining which exceed the safe value at the 
operating temperature. 

The 0-1°% proof compression stress for a lead base 
white metal is 1-75 to 3 ton per sq in. at 60° F. A tin 
base white metal ranges from 2} to 4 ton/sq in. at the 
same temperature. At 200°F. these values would be 
reduced by 40% and at 300°F. by 60%. 

When the maximum film pressure is limited to 50% 
of the 0.1°% proof stress at 200°F. the maximum film 
pressure should not exceed 1200 psi for lead base metals 
or 1850 psi for tin base metals. 

In all cases where p” is high the value of n is also high 
and in such cases Ai/ho=2-2 and the maximum film 
pressure Pmax=3:2 p’/k, 8 


Heat generated in oil film 

The heat generated in the oil film in BThU/hr per sq in. 
of projected area of the journal is H=p"Vf/12-97 when 
V is the surface speed of the journal in ft per min. The 
total temperature difference between the oil film and the 
external cooling medium is then 

At=HA{(L,/8K; A);)-+ (L>/K2A>)+- 

when L, is the thickness of the oil film. 

K, is the conductivity of the oil film. 

A, is the area of the oil film. 
lL», K, and A» are the respective values for the bearing shell 
and KoAo the conductivity and area of the cooling medium. 
When K is in ft units A should be sq ft per sq in. of 
projected journal and L in ft. 

In the case of self-cooled bearings the heat passes 
through the oil film to the journal and bearing shell and 
thence through the shaft and bearing housing generally 
to the ambient air. The values in Table IV represent 
average proportions for pedestal bearings. 

The temperature rise above ambient air in this case is 
p’Vf/2-8. When however the bearing housing is specially 
designed for self-cooling and is large in proportion to the 
size of the journal and with cooling ribs, the value for the 
external surface area can be as high as fg, sq ft per 
sq in of projected journal area. 

If in addition the external surface is subjected to a 
stream of moving air the value of Ko could be 

slable I[V.—AVERAGE PROPORTIONS FOR PEDESTAL 
BEARING HOUSINGS 


L/KA- 


oe K L A 

001s” 
0-090 
4-500 


Oil film 0-10 
Bearing shell and housing 50 
External surface 2 a 


0-003/(8 x12) -/144 
15/12 4/144 


16/144 


Total 4-605 
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2-5 or more. Under these conditions the temperature 
rise would be reduced to p’V//6. The relation of p" Vf to 
the temperature rise will therefore vary with the design 
and operating conditions of the bearing housing. As the 
viscosity of the oil varies considerably with temperature 
the value of f will vary accordingly and the viscosity used 
for the determination of the Sommerfeld number and 
the resulting value of f should be the viscosity at the 
operating temperature of the bearing. This usually 
involves an amount of trial and error to obtain agree- 
ment between the temperature assumed for the viscosity 
and the resulting operating temperature of the bearing. 

In traction motor suspension bearings the wheels and 
axle represent a considerable proportion of the external 
cooling surface and the effectiveness of this surface 
increases with the speed of motion. There is therefore no 
definite relation of p’Vf to temperature rise and the 
temperature rise can only be determined at various 
speeds by using the values of p”, V, 4, f and Ko corres- 
ponding to that particular speed, and at the one hour or 
continuous rating of the motor. The heat path is more 
complicated than that for stationary motors as a portion 
of heat passes through the axle cap itself and the remain- 
der along the axle. The greater part of the heat gradient, 
however, is at the external surfaces where Ao is approx. 
rz Sq ft per sq in. of projected journal and Ko approx. 
0-45 (1+4+/V,) where V; is the velocity of the coach in 
feet per second. Both values are subject to considerable 
variation and new designs should be based on data 
obtained from actual tests on similar designs of bogies. 


Maximum operating temperature 

The upper limit to the operating temperature of a 
bearing is determined by the flash point of the oil, the 
minimum oil film thickness and the quality of the bearing 
metal. The more intensive “‘working” of oil at high 
values of p”Vf also requires an oil reservoir capacity of 
greater volume and more frequent cleaning or renewal of 
the oil than is required for low values of p" Vf. 

The fiash temperature of lubricating oil varies from 
300°F to 500°F for oils of low and high viscosity respec- 
tively and the operating temperature should be well 
below these limits. 

When the high value of p” Vf is mainly due to the value 
of p” the reduced viscosity of the oil at the operating 
temperature may be enough to bring the minimum oil 
film thickness below the permissible minimum and the 
quality of the bearing lining should be related to the 
maximum film pressure and operating temperature. 
When the high value of p” Vf is mainly due to the value of 
V the minimum oil film thickness is usually greater than 
the permissible minimum. A reduced viscosity of the oil 
and an increase in the bearing clearance may then effect 
a sufficient reduction in the value of p’Vf, e.g. oil vis- 
cosity of 2 to 3 cp at 200°F and (r/c)=500, without 
making ho less than is permissible. 

If, however, the operating temperature exceeds 212°F, 
artificial cooling may be necessary, unless the oil and 
bearing metal are suited to higher temperatures. This is 
usually done by forcing oil under pressure through the 
clearance space, using excess oil as a cooling medium 
over the outside of the bearing shell and/or through 
passages in the same and by cooling the oil in an external 
cooler. 

On high speed machines, when the load is downwards 
the upper half of the bearing acts as a keep and some 
of the bearing surface can be removed in order to reduce 
the shear force on the oil on this part of the bearing. 
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When the value of p” Vf is high enough to require external 
oil cooling, the temperature gradient in the bearing 
requires more careful study than for lower values. Part 
of the heat generated is carried away by the oil which is 
forced through the clearance space and the remainder 
passes through the bearing shell to the cooling surface 
provided in the shell itself and to the external surface 
of the shell where it is transmitted to the surplus cooling 
oil. When these surfaces are ample there is usually no 
difficulty in keeping the oil film temperature at less than 
212'F. 

For fluctuating loads and loads which rotate with the 
journal, the equivalent Sommerfeld number should be 
determined by methods such as are given by Shaw & 
Macks‘), but the effect of normal out of balance loads can 
usually be neglected. 

The operating temperatures of internal combustion 
engine bearings are usually higher than are common for 
other bearing applications. 

With copper-lead bearings and aircraft oil a tempera- 
ture of 360°F has been attained in experimental work 
with satisfactory operation. 
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Steam Turbine for Deck 
Machinery 


The first turbine-driven windlass, incorporating a patent 


reversing steam turbine, has been installed on the 
Quiloa, built by Scotts’ Shipbuilding & Engineering 
Company Limited, for the British India Steam Naviga- 
tion Company Limited. 

The turbine provides a totally enclosed, watertight 
unit for driving windlasses, capstans and warping and 


mooring winches at low maintenance costs. Capable of 


accepting high pressure and temperature steam direct 
from the boiler, it is self-draining and will also accept 
primary inrush of water with condensate return free from 
oil. It has integral ahead and astern blading mounted on 
a single rotor and is complete with governor gear and 
reversing valve. The control valve, provides infinitely 
variable speed and the turbine can be stalled and will 
hold a suspended load, thereby providing all the facilities 
for anchoring or warping a ship. Other features include 
smooth torque throughout speed range, rapid accelera- 
tion and quiet operation. The machine has been de- 
veloped by Clarke, Chapman and Company Limited, 
Gateshead 8, in conjunction with the P. & O. Research 
and Development Company Limited. 
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The first turbine driven windlass incorporating a Clarke, Chapman reversing steam 
engine which has been installed on the Qui/oa. The totally enclosed turbine unit 
is clearly visible to the left of the windlass 


New Megger Tester 

The new Series 3 Megger instrument put on the market 
by Evershed and Vignoles Limited, Acton Lane, London 
W4, incorporates many advanced features. These have 
been made possible by use of new manufacturing 
techniques and materials and are the result of an 
extensive survey to find out exactly what the average user 
requires. A true ohmmeter movement makes any adjust- 
ment before use unnecessary, and simplifies operating 
procedure so that the instrument, which is calibrated with 
international markings, may be used anywhere in the 
world by personnel of all levels of technical training. 

In addition to the insulation testing range, the instru- 
ment now operates over a continuity range from 0-100 
ohms with a scale shape which permits readings as low 
as 0-1 ohm or even fractions of this by interpolation. 
The continuity testing voltage (4 volt) is obtained from 
a new and very advanced miniature generator so that no 
battery is required and constant readiness for use is 
ensured. 

One of the noticeable benefits is the considerable 
reduction in effort required to turn the generator handle. 
This has been achieved by ingenious use of inherent 
characteristics of the generator and the measuring 
circuit inputs, by which it was possible to dispense with 
a separate stabilization network and thus reduce the 
load on the generator. A clutchless nylon gear train 
transmits the handle torque to the generator and 
provides remarkably smooth and consistent operation. 

Despite the absence of a separate regulation network, 
the terminal voltage/handle speed characteristics and the 
terminal voltage/load characteristics of the new instru- 
ment are quite outstanding and meet the most stringent 
requirements for insulation testers of this type as 
specified by British and foreign authorities throughout 
the world. 

By careful design, it has been possible to house the new 
instrument in a case of identical shape and size to its 
predecessor, but manufactured in a stronger, impact 
resistant material. The change-over from “‘continuity” 
to “‘insulation”’ ranges is by a slider switch recessed in 
the side of the instrument. A fuse which, with its spare 
inserts, is accessible from the base of the tester, protects 
the movement when it is used for continuity measure- 
ments. 

Three ranges of the instrument are available, the 500 
volt testing pressure version covering 0-100 megohm 
and infinity on the insulation range and 0-100 ohm on 
the continuity range: the 250 volt version 0-50 megohm 
and infinity and 0-100 ohm; and the 100 volt version 
0-20 megohm and infinity and 0-100 ohm. 
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Plain Bearings 


Whitemetals provide consistent, reliable performance for fully lubricated 
hearings, provided they are employed within the limits of their capacity. 
Development of some high-duty bearing alloys is discussed, notably 
the introduction of aluminium alloys as competitive with bronzes. Early 
limitations of p.tf.e. as a bearing material have been overcome b) 
metal matrix impregnation and fillers. 


N a fully lubricated bearing, ideal operating conditions 
where complete separation is maintained by an oil 

film are seldom consistently realized. This is particularly 
true of starting conditions where the standing oil film 
may be incomplete or broken by initial movement and 
under certain other load-speed conditions where there 
may be insufficient pressure to separate the rubbing 
surfaces effectively. Other hazards are represented by the 
presence of contaminants and abrasive particles in the 
lubricant itself through inadequate filtering (complete 
protection by filtering not necessarily being an economic 
proposition); partial (or complete) failure of the lubricant 
supply; and corrosion effects resulting from acidification 
of the oil, interaction with wear particles, etc. 

For general solutions, soft metal bearing surfaces 
normally provide excellent service with an overriding 
safety factor in that should seizure conditions develop, 
the bearing will melt before damage is done to the major 
component. Momentary damage will also be localized in 
the softer material and may even be ‘remoulded’ by 
continued running so that the efficiency of the bearing is 
unimpaired. Further, the bearing surface more readily 
conforms to the shape of the harder surface it is support- 
ing so that not only is running-in time minimized (with 
correct initial set-up) but the proper geometry for the 
maintenance of a continuous oil film is readily 
established. 

Standardwhite metal bearing materials embrace a 
variety of alloys. In general, the two main types are the 
tin-base and lead-base alloys. The former are generally 
cleaner running, have less shrinkage, better abrasion 
resistance and better ‘polishing’ characteristics, although 
more expensive than the lead-base alloys. The original 
Babbitt metal was the first of the tin-alloys for bearings, 
comprising a high tin content (over 80%), since which 
time a whole variety of both low-tin and high-tin alloys 
have been developed as anti-friction metals. Babbitt 
metal today is also used generally to describe anti- 
friction white metals of both the tin-base and lead-base 
types, although the term ‘whitemetal’ is to be preferred. 

Whitemetals can be regarded as a safe choice for 
anti-friction bearings up to the specified limit of their 
load-carrying capacity (given for the particular alloy). 
High-tin alloys are normally preferred where static loads 
are high whereas for slow speeds and less heavily loaded 
bearings a lead-base alloy may be chosen, primarily on 
account of its lower cost. For general application there is 
probably not much to choose between the performance 
of the tin-base and lead-base alloys, and the range of 
intermediate alloys. Under corrosive conditions, however, 
lead-alloy bearings may need special treatment, if used. 

There is a natural tendency for all conventional 
lubricating oils to become acidified after a period of use, 
due to an inherent tendency to oxidize at higher tempera- 
tures. This is offset by the inclusion of inhibitors in the 
oil, this being an additive with a preferential attraction 
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for oxygen. Thus until the inhibitor itself is completely 
converted the oil is protected from oxidation and remains 
non-acid. From this time onwards the oil is subject to 
oxidation just like any uninhibited oil and hence be- 
comes progressively more acid. Human nature being 
what it is, one can never guarantee that oil changes are 
invariably made within recommended periods—or even 
that specified lubricants are employed—and so the 
designer of machinery always has to bear in mind that his 
lubricant may become acid. 

Acid oils have a marked chemical attack on lead 
alloys, tending to leach out the lead content and leave the 
bearing weakened, as well as reducing its performance. 
This effect can be overcome by introducing small amounts 
of indium or tin in the lead, normally in the form of a 
surface coating or overlay. Thus lead-copper bearings, 
in particular, are commonly coated with a lead-indium 
or lead-tin alloy as a protective measure and although 
this will eventually wear away further protection is 
usually provided by the fact that some of the coating 
alloy will have diffused into the parent metal. 

Overlays are also used to increase the capacity of 
whitemetal bearings by providing a harder, more durable 
bearing surface which is effectively supported by the 
whitemetal to maintain a proportion of the ductility 
associated with a ‘soft’ bearing. The bearing life is then 
limited to the life of the overlay, although an aluminium- 
tin alloy may be used as a backing to provide a heavier 
duty bearing. 

Aluminium-tin and lead-bronzes are two alloys 
showing higher load-carrying capabilities and are a 
logical choice where requirements are beyond the 
capabilities of whitemetals. Specially hardened lead-base 
alloys have also been developed for increased load- 
carrying capacity at elevated temperatures, but the future 
in this sphere appears to lie mainly in the aluminium-tin 
group. Such alloys are cheaper and lighter than bronzes 
with a comparable performance. The present range is 
largely limited to 5°%-20°% tin content, plus small 
additions of copper or other hardening agents up to 
1% with the balance aluminium. 

The conventional bronzes embrace phosphor bronze 
(the general term indicating the presence of 0-05% to 
0-5°% phosphorus in a tin-copper alloy), leaded phosphor 
bronze and lead bronze (a tin bronze with added lead). 
Others include aluminium bronze, manganese bronze, 
silicon bronze, etc., all of which find application for 
bearings. 

Basically, the phosphor bronzes are grouped as Class 
A with low phosphorus content (up to 0-20°%); Class B 
(0-15% phosphorus minimum) and Class C (0-5% to 
1-25°% phosphorus). The presence of phosphorus in 
excess of the amount required to reduce the oxides in the 
molten alloy enhances the properties of the alloy, notable 
increasing hardness and wear resistance. Class C bronze 
is extremely hard and possesses high resistance to wear. 
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Nickel is also sometimes added to lead bronze to improve 
strength. 


Gunmetals represent another potential source of 
bearing materials, although mainly employed as backings. 
The zine content of gunmetals, although improving 
casting properties, is not desirable from a_ bearing 
performance point of view and is generally limited 
to a maximum of about 2% for satisfactory performance. 

Another range of metals suitable for general purpose 
bearings with high loading are copper-base alloys, 
usually of copper-lead or lead-bronze type, capable of 
maintaining a hardness at elevated temperatures com- 
parable with that of whitemetals at normal air tempera- 
tures. Bearings of this type specially developed for 
compression-ignition engines, etc., take the form of a 
steel shell with a copper-base alloy lining although twi- 
metal bearings of this type are also employed (with an 
added layer of whitemetal for the final bearing surface). 

A further class of material for good performance at 
elevated temperatures is cadmium-base alloy—e.g. 
cadmium-nickel and cadmium-copper. The main 
limitation with this particular group of alloys appears to 
be a susceptibility to corrosive attack by certain oils 
or oil constituents. 

Porous metal bearings sintered from powdered metals 
represent an entirely different class which, whilst particu- 
larly useful for small, high speed bearings where lubrica- 
tion is adequate, have their main application under 
conditions where lubrication is unreliable, intermittent 
or non-existent. In such cases the lubricant is contained 
within the porous structure of the bearing itself by 
impregnation with a suitable oil (or grease). This is 


exuded from the matrix and smeared into the required 
lubrication film on running, when the operating life of 
the bearing can be rated accordingly. The bearing can 
then be recharged as necessary. 

Under the first condition mentioned above the porous 
bearing can offer consistent and superior performance to 
a whitemetal bearing, which is seldom satisfactory—and 
in many cases completely unsatisfactory—for very small 
shaft sizes rotating at very high speeds under fluctuating 
loads, as an alternative to a phosphor bronze or cast 
iron bush. 

A more recent type of porous metal bearing employs 
the metal matrix merely as a carrier for fluon (PTFE). 
Polytetra-fluoroethylene is a remarkable plastic, almost 
completely inert to chemical attack and possessing an 
extremely low coefficient of friction, even without 
lubrication. Its mechanical strength, however, is fairly 
low and early attempts to use the material as a bearing 
lining in the form of bushings, or by bonding to a steel 
shell, etc., have not been entirely successful. By presenting 
the fluon bearing material in the form of an impregnated 
metal matrix, strength limitations are largely overcome 
and the future possibilities of this type of bearing appear 
considerable. Fillers may also be used to improve the 
strength and wear characteristics of fluon. 

Mention should also be made of other types of 
‘impregnation’ treatment to conventional bearing 
surfaces intended to run with little or no lubricant, 
notably the improvements realized by rendering the 
parent surface porous before bonding on a solid lubricant, 
such as molybdenum disulphide. Bearing life is much 
increased compared with straightforward methods of 
surface bonding. 


Automation in the Bakery 
Programmed blending of ingredients 


FLOUR handling plant with overall operation froma 

main control panel, which incorporates a punched 
card system and printing facilities for recording the 
day’s work, has been made for Carr & Co. Limited by 
Thomas Robinson & Sons Limited, Rochdale, with 
electrical weighing logic and control equipment by 
Elliott Brothers (London) Limited. There is a complete 
range of intake, distribution and storage plant and 
batch weighing and distributing sections, all with electro- 
pneumatic gear operated from the control panel. 

The correct distribution path for feeding a weighed 
batch to a receiver is determined by the automatic 
programmer involving the punch card system. A manually 
selected recipe can be distributed by a simple selector 
switch and starter button on the control panel. Delivery 
of batches to the dough mixers is at either the request 
of the oven operators or the operation of semi-random 
selection equipment built into the programming unit. 
A local indicator informs the oven operator when a 
batch has been delivered, and by pressing a discharge 
button he delivers the batch to the mixer. The type of 
batch delivered to receivers is governed by punched 
recipe cards, and overall control of the sequence of 
deliveries is again the province of the main controller. 

A recipe consists of a blend of any of seven grades of 
flour with the possible addition of milled and granulated 
sugar. Fats, syrups, glucose and other ingredients are 
added during mixing. Selection and control of recipes 
can be carried out in either of two ways, i.e. a manually 
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programmed system, and a pre-programmed system 
using punched cards which gives fully automatic opera- 
tion. Holes punched in each recipe card correspond to 
the weight of each ingredient required. Plugs inserted 
through each hole into corresponding holes in the 
programme panel interconnect two printed circuit 
matrices, so selecting the type and weight of ingredient 
required. Pre-punched cards are supplied for special 
mixes, and a spare programme position enables these 
to be set up without disturbing normal working. 

A request for a mix from an oven operator actuates 
the programmer which selects the correct recipe for that 
oven and initiates the conveyance of each ingredient 
to a receiver above the mixer. Where more than one 
oven uses the same mixer, separate panels are provided 
for each oven. This enables these ovens to be supplied 
with different recipes and signals are exclusive to the 
oven requesting the mix. 

Requests for mixes can be answered by the programmer 
directly, which selects the recipe by scanning the ovens 
in a semi-random fashion. Alternatively, where requests 
are required to be dealt with in a particular order, the 
main controller can decide which oven will be supplied 
next. This facility is particularly necessary at the com- 
mencement of a day’s work when a large number of 
requests may be received at the same time. 

With the pre-programmed system, where more than 
one mix has been requested, at the same time, the 
programmer scans all the ovens in a predetermined 
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The master contro! panel for Carr's new plant. In addition to controlling the flour distribution plant, the panel incorporates a section to handle the distribution of sugar 
to the mixers. A punched card system is included in a separate section at the end. The panel operator is in touch with all strategic points in the plant by means of an inter- 
communication system 


order until it finds one making a request. The weighing of 


this mix is completed and dispatched before the hunting 
for another request is started. 

The programmer will omit any request from an oven 
whose containers already hold ingredients or have 
their discharge valves open. It will also reject a recipe 
requiring an ingredient that is not available. The scanner 
gives preferential treatment to the more important lines 
of production. 

A complete record of the ovens selected and the 
recipes supplied is given by a teleprinter of standard 
pattern installed in an alcove adjacent to the control 
panel. The recipe is printed with letter prefixes before 
each weight, denoting the grade and type of each 
ingredient used. The weights printed are accumulative 
for each ingredient and this provides an immediate stock 
check on total weights. 

The control panel is housed in a specially constructed 
dust free room. Starters and subsidiary control equipment 
are grouped in a separate compartment at the rear of the 
panel. A small desk projection at the centre of the 
panel contains the controls of an intercommunication 
system, which links the main controller with all the 
remote control points. The panel is divided into appro- 
priate sections covering intake to test bins, transfer 
from test bins to storage bins, batch preparation and 
batch distribution. It gives a practical diagrammatic 
layout of the Robinson plant to which the controls have 
been applied. 

Any fault on complete equipment will sound one or 
more alarms and a visual indication of the type of fault 
and its location will be displayed on the control panel. 
Facilities have been built in to enable this fault con- 
dition to be “piped” to the maintenance section or 
telephone operator. The equipment is also equipped with 
a memory which will enable it to remember where it was 
previous to a fault, such as mains failure, and it will 
then carry on from its last operation. Under these 
conditions it would not be necessary to have an operator 
in the control room all the time. Calibration of the 
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The teleprinter gives a complete record of the ovens selected and recipes supplied. 
The recipe is printed with letter prefixes before each weight denoting the grade and 
type of each ingredient used 
accuracy of the weighing equipment can at any time 
be checked by the operation of a motorized test weight 

controlled from the main panel. 


Meating Electrode 

A new electrode, ““Thermees”’, for applying a rapid and 
concentrated heat to metal before welding, bending or 
straightening, is announced by the English Electric 
Company Limited. The electrode may be used on any 
standard metal and in any position. Heat can thus be 
applied in an exact spot and in normally inaccessible 
places without any special flame or induction heating 
equipment. The electrode requires no special equipment 
or technique and can be used on a.c. or d.c, welding 
plant. For best results the a.c. supply should have an 
open circuit voltage of 80 to 85 volt. Temperature rise 
of the metal is regulated by the rate of travel and number 
of passes of the electrode. Any residual scale of oxide 
can easily be brushed off to leave the surface clean. 





Viscosity Control 

A viscosity controller capable of monitoring the output 
of a fuel oil blending unit which can detect a change of 
viscosity of as little as 1° and with a time response of 
25 sec has been evolved by Smiths Industrial Instrument 
Division, North Circular Road, London NW2 for the 
Mobil Oil Company Limited. 

Its principle of operation is that, by the use of two 
viscometers, the viscosity of a sample from a pump line 
is continually balanced against the viscosity of a sample 
prepared in the laboratory. The viscosity of cach sample 
is measured by a rotating cup viscometer, the output 
torque of which acts upon a balance arm. These visco- 
meters both run in a water bath and are driven at the 
same speed by an electric motor. The laboratory tested 
sample in its viscometer is at the temperature of the bath, 
and the sample from line quickly attains that temperature 
as it passes through the heat exchanger, which is also 
immersed in the bath. (Although the precise heat of the 
bath is not important, as the viscosity of each sample is 
measured at the same temperature, in practice it is 
increased when dealing with products of high viscosity, 
in order to reduce torque to a reasonable value.) With 
each identical viscometer running at the same speed and 
temperature as the other, if the viscosity of the standard 
sample is the same as the viscosity of the product under 
test, the viscometer torques will be equal and the balance 
arm will be in a state of equilibrium. From this, it 
follows that a change in viscosity of the line product 
will cause the balance arm to move and in doing so 
operate a microswitch or a pneumatic control. As it is 
impossible to have two viscometers with exactly the 
same gaps between moving and static elements an 
adjustment is provided for the fulcrum of the balance 


arm. Identical samples are run through the viscometers 
while adjustment is made to achieve this balance. 





Sectional drawing of the Smith's viscosity controller 


Thermosetting Adhesive 
for Steel 


A new thermosetting adhesive, ‘“‘Silverlock F100”, 
designed specifically for bonding PVC compounds 
either as a plastisol or calendered film—to steel and 
other metals has been introduced by BTR Industries 
Limited, Herga House, Vincent Square, London SWI. 
Complex metal shapes normally coated with plastisols 
may be bonded, thus increasing the efficiency of the 
coating. 

Steel sheet bonded with Silverlock F100 to a 0-010 in. 
thick coating of plastisol may be elongated 35° without 
weakening the bond or damaging the vinyl coating. 
Such elongated laminates maintain a high degree of 
adhesion after subjection to boiling water (30 min), 
dry heat (90° F for seven days), water (70° F for ten 
days), humid storage (160° F and 100% R.H. for six 
weeks). The adhesion will therefore permit steel sheet to 
be vinyl coated, embossed and then drawn deep into 
complicated shapes without ruining the adhesion. 

The adhesive is a low-viscosity, solvent-based type 
and may be applied by spray, brush, float or roller to 
metal which has previously been cleaned by conventional 
chemical or physical methods followed by degreasing. 
After air drying, the adhesive is prebaked for times 
which can vary from five minutes at 365° F to 40 sec 
at 410° F, the temperatures being that of the metal. 
The plastisol is then applied and gelled in the normal way. 
In cases of vinyl sheet slight laminating pressure should 
be used and the metal temperature should be 300° F 
to 365° F. 


- 

Casting Impreguation 

What is believed to be the largest fully automatic batch 
type impregnation system for sealing casting leakers is 
now being built by Prenco Manufacturing Corp., 2605 W. 
14 Mile Road, Royal Oak, Michigan. The new dual- 
autoclave machine is scheduled for delivery to a large 
car manufacturer who will use it with metal oxide type 
sealant to impregnate cast aluminium engine parts for 
a new compact car. 

The system consists of two 5-ft 5-ft capacity 
autoclaves, a sealant supply tank, a hot water recovery 
tank and suitable automatic valving, safety devices and 
electrical controls. A new operating feature designed into 
the equipment is a hot water rinse system which permits 
washing of the parts in the autoclave following impregna- 
tion. This procedure achieves a thoroughness in removal 
of excess sealant never before possible with conventional 
wash and rinse methods. Hot water used in the wash 
phase of the machine cycle is recovered in a heated 
tank in much the same manner as the “‘suds-saver” 
feature of some well-known home laundry units. 

The autoclaves are equipped with fully automatic 
electro-pneumatic devices for lifting and swinging the 
lids. Once the parts have been loaded into baskets and 
lowered into the autoclave, a push of the “start” control 
button is all that is necessary to send the unit through a 
complete impregnation and wash cycle. Lids swing into 
place, lower and clamp automatically; the autoclave is 
evacuated and a high level of vacuum drawn and held 
for the right length of time; metal oxide type sealant is 
admitted to the autoclave, which is filled to a pre- 
determined level; air pressure is applied in the proper 
degree and for the right length of time; sealant is returned 
to the supply tank and the autoclave is purged with a 
charge of air; hot water is admitted to the autoclave; a 
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Large dual-autoclave impregnation machine nearing completion. Shop set-up shown 
is used to assemble and test the system prior to delivery. In production the components 
will be mounted in a pit to put autoclave lids at operator working heights 


purge-rinse air bubbler device gives the castings a 
thorough scrubbing in the hot water; the hot water is 
returned to the recovery tank; the autoclave is again 
purged with a charge of air; and the lids unclamp, 
lift and swing out of the way to permit removal of the 
impregnated castings. The complete cycle requires no 
attention from the operator other than monitoring of the 
control panel visually to insure proper sequencing of all 
components. 

The sealant supply tank holds enough sealant to 
serve both tanks. It contains integral heat controls and 
elements, mixing apparatus and liquid level indicator. 
The autoclaves may be cycled simultaneously or separately 
as required. 


Tiwo-speed Motors 

Development in factories of Associated Electrical 
Industries Limited based on results of investigations by 
Professor G. H. Rawcliffe of Bristol University, has 
produced a design of two-speed electrical machine 
which is not only smaller than conventional machines of 
similar rating but (especially in the case of more powerful 
machines) also lower in price. 

Where the duties of an induction motor require more 
than one speed, in a ratio other than 2:1, it has been the 
practice to use two stator windings—a convenient 
arrangement, but one which involves increasing the 
size and weight of the motor. Professor Rawcliffe’s 
work, however, has shown that, with pole-amplitude 
modulation, a motor with a single winding can run at 
two speeds with a ratio less than 1-5 to I (e.g. with pole 
numbers such as 6/8, 8/10, 10/12, and so on), and a 
range of motors built to this design has been tested at 
Bristol University, in AEI factories, and elsewhere. 

In the AEI factory at Rugby, a _ change-pole 
squirrel-cage motor rated at 800 hp 750 rpm and 450 
hp 600 rpm, designed to drive an induced-draught fan 
in a power station, was recently modified by the 
substitution of a single stator winding for its two 
independent windings. No other changes were made 
except the provision of a new stator core to accommodate 
the winding. The modified machine could be comfortably 
housed in a smaller frame, and, in fact, a smaller frame 
would be used for a motor of this rating designed in the 
first place with a single winding. This motor perfor- 
mance has been found to be substantially the same as 
that of equivalent double-winding machines. 
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By using fractional-slot windings, AEI Heavy 
Plant Division’s engineers have evolved an alternative 
to the Rawcliffe system, in which 1-5 to | is no longer 
the upper limit of the speed ratios available. Although 
this method requires the use of more leads and more 
switching than pole-amplitude modulation, it gives the 
designer greater freedom in matching the characteristics 
of the motor to the load. It also involves extensive cal- 
culations, which at Rugby are done on a digital computer. 

AEI is now offering machines with the following pole 
numbers—6/8, 8/10, 10/12, 12/14, 14/16, and upwards, 
where the difference in pole numbers is two. In these 
cases, there are six brought-out leads and a simple 
switching arrangement. Machines with multiples of the 
above ratios will also be supplied (e.g. 12/16, 16/20), 
with similar leads and switching arrangement. 

With additional switching, machines with other 
speed ratios can be supplied. Where three or four speeds 
are required, change-pole machines with two stator 
windings will be available. 


re 
Viscometer Recorder 
The Ferranti-Shirley cone and plate viscometer for 
studying the anomalous flow behaviour of the more 
complex fluids, has now been modified to incorporate a 
new automatic flow curve recorder. As a result, non- 
Newtonian flow curves of shear stress against rate of 
shear can be plotted automatically. 

The new equipment, produced by Ferranti Limited, 
Hollinwood, Lancs., comprises a flow-curve recorder 
adaptor unit, designed to fit beneath the existing visco- 
meter indicator unit, so that all controls are readily 
accessible in one unit, and a Houston Instruments 
HR-92 X-Y recorder. In operation, the control unit 
generates a voltage increasing linearly with time which is 
applied to the d.c. servomotor in the measuring unit via 
an amplifier, to accelerate the cone up to a pre-deter- 
mined velocity. The tacho-generator, which is an integral 
part of the servomechanism controlling the cone velocity, 
supplies the speed signal to the Y-axis of the recorder, 
calibrated in revolutions per minute. The corresponding 
torque acting on the cone is measured by a precise 
dynamometer consisting of a spring and potentiometer 
which supplies the torque signal to the X-axis, calibrated 
in dyne-cm. Multiplying by the appropriate cone con- 
stants gives the shear stress/shear rate characteristic in 
absolute units. On reaching the maximum speed the 
cone normally reduces speed automatically to zero, but 
a ‘hold switch’ has been incorporated to maintain the 
present speed constant for any desired time before speed 
reduction is initiated. 

There are eight available rates of acceleration, the 
cone velocity being swept from zero to maximum speed 
(10,100 or 1000 rpm) in a time ranging from 10 to 600 
sec with a linearity of about | °,. Intermediate maximum 
speeds can be selected by means of a ten-turn potentio- 
meter and a rapid acceleration/speed reduction facility 
with a sweep time of about one sec is also available. 
Viscosity or shear stress can be recorded against time at 
a constant pre-determined shear rate, by utilizing the 
sweep voltage as a time base on the Y-axis of the recorder 
with manual adjustment of the cone speed. The decay of 
stress with time can also be plotted in a similar manner. 

Basic price of the flow curve recorder adaptor unit is 
£184 and the Houston HR~-92, X-Y recorder (supplied 
by Scientific Furnishings Limited, Poynton, Cheshire) 
£375. The standard Ferranti-Shirley cone and plate 
viscometer is priced at £1150—£1200. 





Friction Damping 


A simplified procedure for general use, illustrated 


by examples 


By W. H. SHEPPARD, B.Sc.(Eng.) 


N considering the vibration of systems (or oscillations 

in electrical circuits) it is well known that any form of 
damping causes a decrease in amplitude of successive 
cycles or a gradual decrease in the case of overdamped 
or critically damped motion. Theoretically, if the damping 
is a function of the velocity, the motion continues 
asymptotically to infinity, but in practice internal 
friction causes a limit. 
A. Simple friction damping 

Consider a concentrated mass able to vibrate under 
the action of a spring or other elastic medium, stiffness S, 
and let the force of friction = F. In a simple case, 
F = wR where R = normal reaction 4nd « = coefficient 
of friction. 

Let A = initial deflexion (Fig. 1.). 

The effect of the force of friction is to introduce a 
force F always opposing the motion and since the 
direction changes twice per cycle, a formula cannot be 


applied directly, but nevertheless the effect is capable of 


mathematical treatment. The force F does not affect 
the frequency but causes the centre of oscillation to be 
offset a distance d = F/S. Then 

Modulus of vibration «a S/m. 

(1/2x)V/ S/m. Period T = 2x m/S. 

Then number of semi-vibrations n 4/2d, discounting 
fractions. When the amplitude is exceeded by d, the 
motion stops at a complete number of half cycles. Then 
time taken to come to rest t = n/N or nT. If the fraction n 
is not discounted, the formule may be combined giving 
an approximate result ¢ = n/N (An/d)Vm/S or 
(Ax/F) 1 mS. This gives the time taken to reach the 
point O in Fig. 1. 

The amplitudes are in arithmetic progression, C.D. 
for successive cycles being —4d(or — 2d for half cycles, all 
treated positive). 

Example.—S 0-3 lb/ft m 

d =0-15in 


Frequency A 


0-S5lb A 2 in. 


Figs. 1 and 2 (left and right) 


1/6-28) +/0°3 = 32-2/0-5 
4/6-28 0-701 vibrations/sec. 
0-3 6, discounting fractions 
iving number of semi-oscillations. 
t = 6/0-701 = 8-56 secs. 
Approximately,t =(27/0-15) +/0-5/(0:3 x 32-2) 
6:28/(0-15+/ 19-32) = 9-52 sec. 

Curiously, the approximate wave form is a projection 
of the Archimedean Spiral r = k0 whereas the exact 
wave form is a projection of the approximate construc- 
tion using a series of semi-circles, the discontinuous 
involute of a straight line between the limits + d. 
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B. Viscous friction damping 
Case I. With vibration.—In this case the same general 
conditions apply but each amplitude is reduced in 
proportion to the previous one, again until equal to or 
exceeded by d. As a preliminary consideration, let 
the last amplitude be equal to d. 
Then second last amplitude, considering half cycles 
2dr +-d. 
where r = 1/7 A, being the decrement 
for full vibrations and .°. ©, 3 being the logarithmic 
decrement. 
Third last amplitude = 2dr? + 2dr +d 
n™ last = A = 2d(r°*+r°-3+r"-*.. .1)—d 
2d [(r°? — 1)/(r—1)] —d 
If, however the last amplitude is less than d, A is the 
(n+1) thterm and 
A = 2d[(r°—1)/(r—1)]-—d 
or (r°—1)/(r—1) 4(A/d-+-1) 


which may be solved for n, fractions discounted and 
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Simple friction damping 


MECHANICAL WORLD, October, 1960 

















Fig. 3.—Asymptotic approach to statically deflected position 
t = n/N. (In the rare cases when n is an exact whole 
number, this must be reduced by one). 

The series for the amplitudes is an arithmetico- 
geometric series. C.D. 4d (—2d for half cycles all 
counted positive) and C.R. ©) (—.* for half cycles). 

Example.—Using the previous example with 0-6 
and N’ = 0-695 
r= 1/4/06 = 7 1667 = 1-29 
(1-29"— 1)/(1-29—1)= 4(2/0-15 

1-29°—1 = 0-29 x 4 x 14-35 


1) =7:-17 


2-08 


design makes 


= . 

Trimming Grab 

A grab which completely obviates 
hand-trimming when used to unload 
railway wagons has been designed 
and is now being mannfactured by 
Michael and Partners Limited, of 
Chesterfield. First developed for use 
on the company’s own civil engineer- 
ing operations, this  self-trimming 
grab proved so successful that the 
company decided to manufacture it 
for sale with capacities of up to 
3 cu yd. 

The 14 cu yd model has been 
specifically designed for unloading 
British Railways’ standard steel 
wagons, rendering the use of clean- 
ing doors unnecessary. It is com- 
pletely free from projections in the 
open position and able to reach into 
all square corners. When the grab is 
fully open the jaws are vertically 
parallel and measure 7 ft 114 in. 
across so that they can slide exactly 
down the 7 ft 114 in. inside width of 
a steel wagon. Although wooden 
trucks are a few inches narrower, 
the grab jaws remain outermost even 
when partly closed so that the same 
performance is achieved as with the 
steel wagons. 

Essentially it is a digging grab. 
Owing to the receding radius of its 
jaws the grab tends to pull itself into 
the stock so that it digs throughout 
the closing stroke and lifts a full 
load every time. The jaws are geared 
together to give consistent, smooth 
closing and are bevelled and hard 
faced and this together with the door 
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it 


crash drop the grab into the stock. 
It is able to cut straight into the 


The seli-trimming grab slides down the inside width 
of a standard steel wagon 


The unloaded wagon has been completely trimmed 
without any manual labour 


log 3-08/log 1-29 = 0-4886/0-1106 
4 discounting fractions giving number of 
semi-vibrations. 

t = 4/0-695 = 5-76 sec. 

Cases I] & Ill. Without vibration —These are over- 
damped and critically damped cases where the member 
approaches the statically deflected position asymptotically 
(Fig. 3). The effect will be the same as for the case without 
friction but the effective initial amplitude will be less. 
.. Deflexion s = d+(A-—d)/d»deflexion without 
-d=r. 


friction. For aperiodic motion however, d/A 


General note 

These results are generally applicable to mechanical 
vibrations and may be extended to torsional cases by 
using torsional stiffness (S’) and moment of inertia (/) 
as appropriate. 

Similar calculations are applicable to electrical 
oscillations, hystersis effects taking the place of friction. 
Torsion effects are applicable to indicating instruments, 
pivot friction taking effect and damping introduced by 
eddy currents. 

Friction effect (d) may be determined practically by 
deflecting the member in both directions and taking one- 
half the difference of the statically deflected positions. 


stock under its own weight without 
any added momentum. This is a 
particular advantage when unloading 
coal as degradation is minimized. 


unnecessary to 


, Ld 
Welding Meter 
A new meter for a.c. welding 
production, research and develop- 
ment is announced by _ English 
Electric Company Limited, Marconi 
House, Strand WC2. Designed to 
measure the electrical conditions in a 
welding arc, it can be applied in 
costing, calculating efficiency, 
developing electrodes and improving 
production techniques, e.g. in 
determining the ideal cooling rate 
for various metals. The unit consists 
of a watthour meter, ammeter, volt- 
meter and protective relay all housed 
in a compact case, suitable for 
switchboard or wall mounting. The 
user can thus see at a glance the arc 
voltage and current and the total 
energy being consumed. 

The relay is incorporated to give 
protection against overcurrent in the 
event of the meter being used with an 
incorrect current transformer ratio. 
A four-range current transformer for 
stepping down the current from 
100, 300, 500 or 1,000 amp to 5 
amp can also be supplied. This gives 
a wide variation on the welding 
currents that can be accurately 
recorded. The meter is also suitable 
for other manufacturing processes 
where energy consumption over 
short periods has to be measured. 
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Spicers rotary disk feeder for Netlon-packing. The double-decked turntables (left), 
fed by inclinable trays (rear), deliver fruit (or components). through tubes to automatic 
severing and heat-sealing units arranged in tandem 


Rotary Feed Table for 
Tandem Lines 


A new rotary feeder for providing a continuous, uninter- 
rupted twin flow of components to processing or 
packaging machines has been designed by Spicers 
Limited, 19 New Bridge Street, London EC4. The new 
equipment consists of two turntables mounted one 
above the other on the same motor-driven shaft. 
Components (any relatively small, lightweight objects) 
are emptied into loading trays at the back of the feeder; 
these trays can be elevated to feed the turntables. As the 


turntables rotate, the components come into the path of 


jets of air produced by a compressor unit mounted at 
the side. The jets of air blow the components into the 
feed tubes, which can be arranged to deliver the com- 
ponents wherever required. 

The rotary feeder is double-banked so that it may be 
used in conjunction with the Spicers Netlon severing and 
heat-sealing unit, for which it has been developed. The 
Netlon tandem prepacking system consists of two 
sealing machines mounted one above the other in front 
of the operator, one machine being “loaded” while the 
other is going through the 2 sec sealing cycle, during 
which the thermo-plastic Netlon packaging net is 
severed by an electrically heated blade, then cooled by a 
blast of cold air derived from the compressor. 

Prior to the introduction of the rotary feeder the flow 
of components through the feed tubes had to be main- 
tained by manual labour, which limited the maximum 
throughput to about 15 packs per minute. On the rotary 
feeder the entire process is carried out automatically 
by mechanical means, which makes possible a maximum 
throughput of about 25 packs per minute. 

The rotary feeder operates from a 220/240 V, single- 
phase, a.c. mains supply and consumes 900 W. It has a 
wide range of applications wherever a steady flow of 
components is required either for inspection, counting, 
packaging or for further processing. The unit can also 
be used where two flows of different products are to be 
combined on to a common delivery line. 


Plastic Floor Dressing 

A new liquid plastic floor dressing which is tough, 
durable and decorative is called CO-SEAL and it is 
produced in Glasgow by Stewart Wales, Somerville 
Limited, 99 Brownside Road, Cambuslang. The dressing 
withstands foot and vehicular traffic, is non-slip, cannot 
flake or peel and is highly resistant to acids and alkalis, 
grease, oil, heat, frost and hot and cold water. Since the 
introduction of the Food Hygiene Act, CO-sSEAL is also 
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4 jet of compressed air from a nozzle above each turntable blows the fruit down the 
delivery tube, around which Netlon is wound stocking-fashion. The inclinable loading 
trays are at the rear 
now much used for the treatment of walls and roof 

sealing work. 

Its versatility has been demonstrated in breweries and 
distilleries where the interior walls and ceilings have 
been treated to prevent mould attack and to eliminate 
high redecoration costs. In food factories, bakeries and 
dairies, it will not support the growth of bacteria, 
fungi or algae when used as a hygienic treatment for 
floors, walls and ceilings. 

It is one of the few materials that have an excellent 
adhesion to asbestos and it is in use for the treatment of 
asbestos roofs and asbestos-cement buildings. On 
roughcast work, concrete and cement facings it provides 
long term decoration and a lasting protection against 
weather and damp conditions. 

CO-SEAL is of American origin and was developed as a 
result of wartime experiments in synthetic materials. 
The constituent which gives CO-SEAL its durability is 
fast/borundico the particles of which cannot be broken 
down; they are diamond shaped, very sharp and lock 
together in the plastic film and the greater the traffic 
the tougher the coating becomes. The sharp points of the 
particles dig into the floor surface and the slight protru- 
ding effect of the particles above the plastic film gives 
the non-slip qualities. 

CO-SEAL is available in three colours, terra-cotta, 
privet green and white and also in a clear gloss. The white 
is derived from the addition of rutile titanium bi-oxide. 


Corrugated Conveyor Belting 


Conveyor belting which incorporates corrugated side 


walls to increase the capacity and gradient of a 
conveyor installation is now available from Numec 
Limited, of New Whittington, Chesterfield. It is manu- 
factured exclusively for Numec by the Dunlop Rubber 
Company Limited in standard widths from 9 in. to 36 in. 
and with corrugated sides 2in. and 3 in. high. It is 
constructed in rubber and canvas, the number of plies 
being governed by the load-carrying requirements of the 
specific application. 

The corrugated sides form tough walls on the straight 
without tension at the ends and they increase the load- 
carrying capacity of the conveyor by 25% in the case of 
the 2 in. side walls and by 50% for the 3 in. compared 
with conventional belting. The side walls also allow an 
increase in the gradient of the conveyor, depending on 
the material being carried, and in some cases the increase 
may be by as much as 25%. The gradient can be further 
increased by the use of rubber flights moulded to the 
belt at right angles to the centre line of the conveyor. 
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NEW TOUGH 
FLEXIBLE 
COVERS 


NEW CROWNED TOP 


TERYLENE 

TENSILE 
The construction of the 
SpacesaVer Wedge-belt and 


a comparison of V-belt and 
SpacesaVer pulleys 


BRIDGE SECTION BASE 


SpacesaVer Wedge-belt 


Reducing the width and weight of belt drives by a half 
and the cost by at least a fifth is the achievement of 


J. H. Fenner & Co. Limited with their new SpacesaVer 
Wedge-belt drives. Only two Wedge-belt sections, % in. 
(Alpha section) and j in. (Beta section) are needed to 
cover every normal drive up to 200 hp, and the new 
belt also embodies all the special features which used to 
be regarded as special requirements, such as resistance 
to heat and oil and exposure to weather, and it has 
adequate electrical conductivity to deal with normal 
static hazards. 


TODAY'S V-BELT ORIVE 


THE EQUIVALENT 
WEDGE-BELT ORIVE 


A typical V-belt drive and its 
equivalent Wedge-belt drive. 
The new drive is narrower, 
lighter, shorter and cheaper 


Y-BELT DRIVE AND i 
WEDGE-BELT DRIVE FOR THE SAME JOB 


The new Wedge-belts are smaller and narrower than 
V-belts yet carry much greater loads, a result obtained 
from a combination of new high performance materials 
and new section shape and arrangement. Special Terylene 
cords provide the high strength and flexibility of the new 
belt and tough flexible covers anchor the belt securely 
to the pulley and protect the heart from steam, water, 
oil, dust and dirt. The belt in section has a concave base 
to keep the cords in their correct position, a duty which 
is assisted by the narrowness of the new belt since a 
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NARROW TOP WIDTH NORMAL PULLEY 


SPACESAVER 


56-3 ALPHA —— 





narrow section does not buckle so easily as a wide one. 
A further convenience of the new belt is that it can be 
measured precisely and that matched belts remain 
matched. These features and the one comprehensive 
grade, the smaller bulk and the fewer lengths greatly 
reduce the space required for storage. 

SpacesaVer pulleys are designed for use with Taper- 
lock bushes which eliminate reboring and keywaying and 
grip the shaft like a shrunk-on fit. They ensure true 
running and are fitted and dismantled equally readily in 
a matter of minutes. There are no projecting collars or 
flanges, the locking action being obtained by axial screws 
at the pulley/bush interface; releasing the screws for 
dismantling produces a jacking action which forcibly 
separates pulley and bush. 

The range of belt length and pulley diameters has been 
selected on international standardization principles to 
give complete coverage of all usual drive requirements. 
Fifty-six pages of pre-calculated drive tables enable any 
standard SpacesaVer drive to be chosen, fully detailed 
and priced, by a “straight-line” method. The tables are 
set out in a new 80-page catalogue (reference 135/20/90) 
available on request from J. H. Fenner & Co. Limited, 
Hull. 


Man-cleaning Unit 

To prevent contamination in ultra-clean precision work 
it is necessary to remove even minute particles of dust 
from operators’ over-clothing. The Man-Cleaner unit 
manufactured by John Bass Limited, Crawley, Sussex, 
and recently awarded a Gold Medal at the International 
Exhibition of Inventors, Brussels, has been designed to 
do this work. 

The operator enters a cubicle dressed in protective 
clothing and is intermittently sprayed with clean air 
about 5° above the surrounding temperature. By this 
means any dust or foreign matter on the garments is 
disturbed. The spraying process is then reversed and the 
dust is sucked off and discharged. The cleansing chamber 
itself is similar to a larger version of a telephone kiosk, 
constructed of steel with built-in ducting either side. 
This chamber has a door at both ends allowing the 
operator to enter at one end for cleaning and exit at the 
opposite end cleaned for entry into a “clean room”’. 
The chamber is approximately 4ft x S5ft x 7 ft 9in. and 
the base size of the gantry is 3ft 6in. x Sft x 10ft 9 in. 
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transfer machine using standard machine 


elements 


Rotary 


Units for Rotary 
Transfer 


A centre column type rotary transfer 
machine is constructed from standard 
elements designed and manufactured 
by the Brooke Tool Manufacturing 
Company Limited. It is economical of 
floor space and offers maximum 
accessibility of tooling, and has 
unit head control. It can be con- 
structed to employ both horizontal 
and vertical units, the number of 
working stations variable between 
two and eight, according to specific 
requirements. For example, a motor 
car rear axle drilling machine is of 
three way construction, employed 
for drilling six holes in each of the 
end flanges, and ten holes in the 
differential housing face. A cam 
operated unit head, mounted on a 
vertical column, drills a ,*; in. dia 
breather hole in the half shaft 
housing. 


Vertical Miller 
The No. 3V Parkson vertical miller 
has a column and base of ribbed 
castings, with sump and motor- 
driven coolant pump in the base. 
The spindle is driven by its own 
motor and there is a separate motor 
for the power feed and rapid table 
_ traverse. The spindle has an electro- 
magnetic disc clutch and brake, the 
dry plate clutch being directly behind 
the main drive pulley and easily 
accessible. The brake is in the main 
drive bracket, does not require 
adjustment and is automatically 
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lubricated. The 32 spindle speeds are 
selected by the two levers at the dial 
on the column and an “inching” 
button is at the left of the dial. The 
spindle head can be swivelled up to 
50° to left or right and set to a 
graduated scale. The spindle is in 
precision taper roller bearings at the 
rear. In the electric clutch feed gear 
box the 20 rates of power feed are 
effected by electro-magnetic clutches, 
while selector levers operate positive 
clutches to engage longitudinal, 
cross or vertical movement. Auto- 
matic and semi-automatic cycles of 
table movement are available on 
machines fitted with auto-cycle 
electric control panels.—J. Parkin- 
son & Son (Shipley) Limited, Shipley, 
Yorkshire. 


Parkson No. 3V vertical milling machine 


Dynamic Balancing 


A new large dynamic balancing 
machine, which checks the degree of 
unbalance in high-speed turbines, 
armatures and other rotors up to 
250 Ib in weight, has been introduced 
by E.M.I. Electronics Limited. The 
use of a new type transducer and a 
new technique in cradle suspension 
enables a bearing displacement of 
8 micro-inches (0-2 micron) to be 
readily detected. A _ new-style 
extendible base mounting permits 
wide variation in sizes of rotors which 
can be balanced. Increased pro- 
duction speeds are obtained by a 
new form of automatic belt tension 
device, being used for the first time. 


OU Country Lathe 

The Oldfield & Schofield Oil Country 
lathe has all the up-to-date features 
including V-bed, all enclosed 28 
change feed and screwcutting box, 
etc., but no quick lead cutting 
feature. The headstock is the all 
geared type with 12 spindle speeds 
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Oldfield and Schofield Oil Country lathe 


from 6-180 or 10-300 rpm. The 
spindle may be supplied running in 
Timken taper roller bearings or 
phosphor bronze cupped bearings 
and bored up to a maximum of 
15in. dia and carrying 2-4 jaw 
independent chucks. All gears and 
shafts are in nickel chrome steel and 
lubrication is by pump and sight 
glasses. Roller bearing pipe steadies 
for floor mounting to the rear of the 
machine are available.—Oldfield & 
Schofield Limited, Halifax, York- 
shire. 


Precision Power 
Presses 

The range of presses manufactured 
by the Belgian firm of Ateliers 
Hubert Raskin, Angleur, includes 
all types up to a pressure of 2,000 ton. 
The frames are of high tensile cast 
iron containing a high percentage of 
steel, or of stressed welded steel 
construction. 


way 


Raskin high precision, open back-geared inclinable 
150-ton press 


An example is the Type R.7S, a 
120 ton open fronted geared press 
driven by 7 hp motor and V-belts to 
a double roller key clutched fly 
wheel, thence through reduction 
gears to the crank shaft. It operates 
at 60 strokes per minute, the stroke 
being variable from 3$ to 4} in. 
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The distance from the ram face to the 
bed is 1844 in. and the bed area 
39% in. square. The bolster is 3% in. 
thick with an aperture 7% in. dia. 
The Type C.1501.H. is a 150 ton 
inclinable geared press fitted with 
automatic roll feed. The drive is by 
14hp motor and V-belts to the 
flywheel, the latter embodying an 
electro-pneumatic disc type clutch, 
and from the flywheel through geared 
reduction to the crank shaft, which 
operates at 40 strokes per minute. 
The ram is fitted with a balancing air 


cylinder and has a variable stroke 
from ? to 8in. with 4 in. powered 
adjustment. The distance from ram 
face to bed is 274in. and the bed 
area is 47} in. 334 in. The 5 in. 
thick bolster has aperture 204 in. 
dia. Throat distance is 15} in. from 
centre line of ram and the frame has 
an opening at the rear 214 in. wide. 
Tilting is hydraulically operated, 
the equipment for this being housed 
between the side frames.—Geo. 
Cohen Sons & Co. Limited, Wood 
Lane, London W12. 


Capstan with Robot Control 


An adaptation of the standard 
Herbert No. 2D capstan lathe for 
fully-automatic, high production, 
repetition bar work up to I4 in. 
dia embodies the Auto-Robot 
control system which automatically 
controls every movement of the 
machine including the Herbert Auto- 
bar chuck which, with the weight- 
operated bar feed unit, ensures 
automatic bar feeding to accurate 
length. 


Herbert No. 2D capstan lathe with Auto-Robot 


control and Autobar chuck 


Setting the control system in- 
volves placing a punched card over a 
printed circuit, the holes in the card 
corresponding to the signalling 
switch circuits required for a com- 
plete work cycle. The signalling 
switch circuits are energized via a 
scanner and these in turn actuate air 
cylinders connected to machine 
elements which normally are hand- 
operated. This equipment minimizes 
idle time and eliminates abnormal 
tool wear by virtue of the fact that 
most suitable speeds and feeds are 
automatically selected, rates of feed 
are constant and over-lapping of 
slide and tool movements are pre- 
cisely set and mechanically actuated. 
It is readily adaptable to existing 
No. 2D capstan lathes (plain saddle 
machines only at the moment) and is 
ideal for repetitive work where small 
batch quantities do not justify the 
installation of multi-spindle auto- 
matic lathes. No major modifications 


are required to convert the machine 
to automatic operation. 

The control panel is duplicated by 
a set of hand switches for setting-up 
purposes; hand pilot-wheel control 
to the capstan slide is also retained.— 
Alfred Herbert Limited, Coventry. 


Galtona Cutters 

The range of Galtona serrated blade 
cutters made in high-speed steel by 
Richard Lloyd Limited, Tenbury 
Wells, Worcestershire, embodies all 
standard types, including alternate 
angle, interlocking, half side and 
straight blade cutters, end and face 
mills, together with boring heads, 
reamers, counterbores and facing 
heads, all in a wide range of sizes. 
Both fine and coarse bladed tools are 
made with varying cutting angles for 
different purposes, including high 
rake cutters for the fast machining of 
low tensile steel, and face mills with 
negative rake and a high positive 
helix angle for fast metal removal on 
steel components. 


In addition, Galtona serrated 
blade cutters with carbide tipped 
blades are suitable for cutting a 
variety of material. The face mill 
range includes the V-series, which 
have proved highly satisfactory for 
cylinder block milling on the modern 
transfer machines, operating at feed 
rates of 30 in. to SO in. per min. 


The Galtona system of blade lock 
is widely adaptable to the design of 
special and combination tools to suit 
the individual component, machining 
several faces and bores at one pass. 
Ancillary equipment includes shell 
end mill arbors, cutter blade drifts, 
and the Galtona radius grinding 
fixture for relieving radii on milling 
cutters. The Galtona range of 
ground thread taps is comprehensive 
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and there are also Galtona serrated 
bit toolholders, wedge type face 
mills, standard and form relieved 
solid high-speed steel milling cutters. 

Electrolytic marking set has been 
developed from the marking tech- 
nique used for marking Galtona 
cutter blades and ground thread taps. 
The wax stencils necessary are easily 
cut in a typewriter, by hand or with 
a punch, and the time taken for 
marking is only two or three seconds 
per component. The sets are in- 
tended for marking hardened steel 
parts only. 

Now being developed is a series 
of cemented carbide tipped face mills 
having the blades held by means of 
wedges. These are coarse bladed 
cutters mainly intended for use on 
steel, but they can rapidly be con- 
verted for roughing or finishing, or 
for use on other materials by fitting 
another set of blades. Moreover, 
blades may be ground out of the 
body and assembled with sufficient 
accuracy for general milling without 
further grinding; a feature which is 
of particular interest to certain users. 
For best results, however, especially 
when a good finish is required on the 
work, it is recommended that all 
cutters should be finish ground after 
assembly. 


Minin. Swing 
Lathe 


The latest addition to the Kerry range 
of machine tools is a new 11 in.—13 in. 
swing lathe, having more power, 
greater spindle capacity and higher 
speed range. The all-geared head- 
stock driven by a single speed 2 hp 
motor gives 12 spindle speeds from 
40 to 2000 rpm and has a feed reverse 
incorporated. The main spindle has a 


+ 


Kerry 11 in—13 in. swing lathe with all-geared 
headstock 


427 





Machine Tool Record 





1%; in. dia clearance bore and is 
mounted on opposed taper roller 
bearings at the front, and a roller 
bearing at rear. The hardened spindle 
nose is the Type LO American 
standard, and is fitted with the 
Standard 5/3 taper sleeve to accept 
No. 3 Morse taper centres. The 
Norton type feedbox gives 55 pitches 
from 4 to 448 tpi and includes 19 tpi 
on the English version. On _ the 
American version I14tpi replaces 
the 19 tpi. The power feeds available 
number 7 and range in geometrical 
progression from 0-004 to 0-028 in. 


per rev of main spindle both for 
surfacing and sliding motions. The 
engagement of the surfacing and 
sliding motion is by a single lever 
gate change which is interlocked with 
the screwcutting lever. A_ built-in 
screwcutting dial is standard equip- 
ment. The saddle carries a broad tee 
slotted cross slide, and a compound 
slide adjustable through the full 
circle. The tailstock is of the through 
bore type with offset handwheel 
feeding the barrel, via a hardened 
worm.—Kerry’s (Engineering) 
Limited, Warton Road, London E15. 


Spacematic Jig Borer 


Newall Spacematic jig borer with BTH measuring 
and control system 


Designed specifically for automatic 
control, the versatile Newall Space- 
matic jig borer has a 26 in 57 in. 
work table and incorporates the 
BTH measuring and _ control 
system. Capable of detecting errors 
in position to an accuracy of 0-00002 
in. the system provides for selection 
of co-ordinates by setting dials or by 
punched cards. 


The spindlc has a steplessly variable 
speed range from 0 to 2000 rpm 
and eight up and down feeds power 
from 0-005 in. to 0-012 in. per rev. 
The spindle design permits rapid 
clamping and unclamping of tools, 
which are always located in the same 
position and boring bars and arbors 
for milling cutters engage directly 
with the spindle to ensure maximum 
rigidity. 

Power traverse is applied to the 
quill, quill head, cross-slide and 
table. For high precision milling 
purposes the table and cross-slide 
are equipped with milling feeds step- 
lessly variable from jin. to 12 in. 
per min. 

In order to further diversify its 
scope of employment the Spacematic 
2657 may also be equipped for high 
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accuracy two-dimensional, tracer 
controlled copy milling, automatic 
staircase milling, and with an auxili- 
ary horizontal workspindle. 

For applications where automatic 
selection of three ordinates is ad- 
vantageous the B.T.H. control 


system is applied to the movement of 


the quill in addition to that of the 
table and __ cross-slide.—Newall 
Group Sales Limited, Peterborough. 


Bin. Swing 


Broadbent Lathe 


A newly designed 18 in. swing, 
sliding, surfacing and screwcutting 
lathe to meet with present day needs, 


for high metal removal rates, and of 


extremely sturdy construction is pro- 
duced by Henry Broadbent Limited, 
Sowerby Bridge, Yorkshire. The 
headstock has all shafts and spindle 
mounted on ball or taper roller 
bearings. The spindle has a rigid 
mounting consisting of two taper 
roller bearings at front and roller 


The new Broadbent 18 in. swing lathe is of notably 
rigid construction. The whole design is towards high 
rate of metal removal 


bearings at rear, with a further 
bearing in the centre rib. All the gears 
are of nickel chrome steel, and shaved 
for silent running. 

The diagonally ribbed bed has in- 
serted shears. Hardened and ground 
beds can also be supplied with de- 
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tachable gap piece, in this case the 
bed shears are integral and with 
chilled surfaces. 

The totally enclosed feedbox 
covers all English and American 
threads and with a few change wheels 
supplied is capable of cutting dia- 
metral pitch, circular pitch, metric 
and module. 

The machine 1s also offered with 
the Hepworth copying attachment 
built into the machine, and also is 
manufactured with a swing of 22 in. 
over bed. A full range of accessories 
and equipment is available. 


No. 3 Goulder involute tester 


fnvolute Tester 

The new No. 3 Goulder involute 
tester extends the range of the existing 
Nos. | and 2 machines so that gears 
can be tested from a small instru- 
ment type to one of 24in. dia. 
weighing 8cwt. The No. 3 is a 
larger version of the No. 2 machine. 
A disc of diameter equal to the base 
circle of the gear under test is 
mounted coaxially with it. The 
straight edge on which is mounted 
the indicating mechanism, and which 
is pressed against the disc, is moved 
by hand or power and so rotates the 
disc and gear. The stylus is exactly 
above the straight edge so that the 
arc length equals the linear move- 
ment of the straight edge. Thus if 
the gear profile does not conform 
to this generated involute, the stylus 
in contact with the tooth blank 
moves and its deviations are recorded 
electronically. A correct involute 
appears as a straight line on the 
graph.—J. Goulder & Sons Limited, 
Kirkheaton, Huddersfield. 
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Borer and Miller 

The Skoda WD horizontal boring 
and milling machines are distin- 
guished by the mounting of the 
spindle in a travelling sleeve or ram 
which enables the output of the main 
motor to be put to full use even when 
the spindle is fully extended, by 
provision of a range of ancillary 
equipment and by centralization and 
simplification of controls. 

The ram is a rigid girder of 18 in. 
square section mounted in the head- 
stock. Play in the headstock guide- 
ways can be accurately taken up and 
the spindle assembly automatically 
locked to provide the rigidity neces- 
sary for heavy machining. 

Facing heads on the ram are 
detachable and the range of milling 
heads has been similarly designed. 
The milling heads permit the 
machining of internal and external 
surfaces without re-setting. 

The facing heads are of two sizes 
and are equipped with two travelling 
carriages providing infinitely variable 
feeds, an arrangement which permits 
the machining of large surfaces and 
it enables the work to be carried out 


Skoda WD 160 ram type boring machine 


at high speeds since the compensating 
effect of the twin cutters eliminates 
vibration. 

The rotating table has a clamping 
surface 80in. by 80in. and will 
accommodate workpieces up to 20 
ton weight. It can be accurately 
positioned through an are of 90°. 

The pendant push-button control 
panel gives remote, centralized con- 
trol of all operations and provides 
for accurate measurement through 
dial gauges mounted in the panel 
beside the control buttons.—Selson 
Machine Tool Company Limited, 
Minerva Road, London NW1O0. 


Sawmaster Range of Reciprocating Sars 


The Sawmaster bandsaw Types 10B 
Autocut and 10B Standard are the 
latest additions to the Sawmaster 
range of reciprocating saws manu- 
factured by Qualters and Smith 
Bros. Limited of Barnsley. 

The Type 10B Autocut is fully 
automatic and has a capacity for 
9 in. dia maximum and up to 12 in. 
wide by 6in. deep material. The 
150 in. long by | in. wide by 4 in. 
thick saw blade passes over two 
17in. dia, taper roller bearing 
mounted, contact wheels, 
which is driven by a 14 hp motor, 
through a friction cone drive which 
gives infinitely variable speeds be- 
tween 80 and 250 per min. 

The blade guides are supported on 
cylindrical bars, which are adjustable 
lengthwise in sleeves attached to the 
lower edge of the saw frame. 

Coolant equipment is provided. 
The coolant pump is self-priming and 
driven at constant speed by the main 
drive motor. Coolant is directed onto 
the blade at the guide posts througha 
flexible pipe and tap. The coolant 
tank is situated behind the hinged 
door at the rear of the bed. 

A control panel at the front of the 
machine contains push buttons for 
starting and stopping the blade and 
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one of 


The Sawmaster is in two versions—automatic and 
standard. The former will carry out a cycle of operations 
repeatedly 


raising the saw frame. Limit switches 
at various positions control the auto- 
matic cutting cycle. The contactors 
are housed at the rear of one of the 
doors in the bed. A switch on the 
control panel converts the auto- 
matic cycle into a standard one 
should this be required. 

For fine adjustment of the hy- 
draulic dashpot cylinder, for con- 
trolling the down feed of the saw 
frame, there is a control dial on the 
front of the machine. On the 10B 
Autocut the pump can be operated at 
any time by pressing the ‘Raise’ push 
button on the control panel. 
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At the beginning of each cutting 
cycle, the bar is fed through the vice, 
of the draw-in type, by rollers driven 
by a 4 hp motor, and when it makes 
contact with the adjustable end stop, 
a limit switch is operated to stop the 
rollers. Next the saw frame descends 
for cutting and when this has been 
completed, the saw frame is raised 
and caused to dwell in the upper 
position while the bar stock is again 
fed lengthwise. An electrical counting 
device may be fitted. 

Although incorporating many 
features of the Autocut the Standard 
machine has no automatic bar feed, 
and after completion of the cut the 
drive motion is automatically 
stopped.—Qualters & Smith Bros. 
Limited, Barnsley, Yorkshire. 


Hayes Diemaster universal die and mould milling 
machine 


Universal Diesinker 
The Diemaster HMH 26A die and 
mould milling machine is a universal 
machine which embodies the Hayes 
hydraulic copying attachment. The 
table measures 26 in. 8¢ in. and 
the various motions cover a working 
area of I2in. 13 in. with 134 in. 
under the spindle nose. The milling 
head is inclinable through 180°. 
Additional equipment available com- 
prises high speed head, horizontal 
face milling attachment, horizontal 
milling attachment, 8 in. and 11 in. 
rotary tables, jig boring attachment, 
offset boring head, setting bars and 
spindle locating and quill setting dial 
gauges.—Hayes Engineers (Leeds) 
Limited, Gelderd Road, Leeds 12. 
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—devoted to the discussion of practical problems 
Readers are invited to contribute items from 
their own experience in matters relating to 

design, manufacture and maintenance 





Drawing Gear Teeth 
In the preparation of engineering 
drawings it is often required to 
indicate gear teeth and whilst the 
shape is usually involute it is 
satisfactory for most drawing 
purposes to use circular arcs. For 
production drawing the addendum 
and dedendum circles are usually 
drawn and two or three teeth 
drawn in by “hit or miss’’ methods 
but it is sometimes necessary, particu- 
larly in the preparation of brochures, 
catalogues, displays and the like, to 
draw in a full set of teeth. The greatest 
difficulty occurs in meshing teeth and 
more particularly in epicyclic gears. 


Methods are sometimes published of 


drawing an auxiliary circle for the 
centres of the arcs, but after investiga- 
tion a relatively simple construction 
was evolved, obviating this circle 
and using the pitch circle. 
Considering first a single gear 
wheel, as shown in Fig. 1], first draw 
the pitch circle to the required 


diameter and decide on a number of 


teeth. This may be decided by 
design considerations but for display 
work 16~—20 teeth appears satisfactory. 
For meshing gears a D.P. must be 
decided upon. 
Diametrical Pitch (D.P.) 
N = number of teeth 
D = pitch circle diameter. 
In general 3 D.P. is satisfactory, 
being used exclusively for the 
accompanying examples but 2 or 4 
D.P. may be tried in_ special 
circumstances. 
Referring to Fig. 1, the pitch 
circle is first divided into twice the 


N/D 


number of teeth, giving a series of 


N 
Gor ext 
# 


* 


oe 


-~Setting out for drawing a toothed gearwheel 


pitch points with teeth and gaps 
between alternate points. The direct 
distance between consecutive points 
is taken as #t and the dedendum 
as t or } t. (t is taken in the examples 
but § t gives a closer approximation 
and reduces the gap between meshing 
gears). The appropriate addendum 
and dedendum circles are then drawn. 

A radial line is then drawn through 


Fig. 2.—Pair of meshing gears drawn by the method 
of Fig 


Fig. 3. 


one pitch point and another line at 
30° thereto (OP and OQ in Fig. 1). 
The radius to use for each arc is then 
given by PQ. This corresponds to a 
pressure angle of 15° which is 
satisfactory for drawing purposes, 
with centre on the pitch line but 
with radius twice that of the circle of 
curvature of the involute at the 
pitch point, which from numerous 
trials has been found satisfactory 
and obviates drawing another circle. 
In many cases the centre of each arc 
is on another pitch point as shown in 
Fig. 1. If the centre of the pitch 
circle is inaccessible as for a curved 
rack, the radius of the arcs may be 
taken as t x N/6, t being regarded as 
one tooth or gap. 

Theoretically the arcs should 
extend to the base circle to which the 
pitch line is tangential but the 
aesthetic qualities of the drawing are 
improved if the arcs are continued, 
if possible, to a point at which the 
radial lines are tangential. The 
construction is shown in Fig. 1 by 
drawing a semicircle on OQ, con- 
tinuing the first arc thereto at S and 
drawing a circle radius OS. Radial 


Epicyclic train drawn by the same method 
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lines are drawn therefrom to the 
dedendum circle leaving small gaps 
for corner radii. 

Fig. 2 shows a pair of meshing 
gears drawn using the above 
principles. Fig. 3 shows a more 
complicated example of an epicyclic 
gear. With regard to the internal 
gear, the proportions of the 
addendum and dedendum are inter- 


changed and in this case the arcs are 
not continued to radial lines. In the 
case of straight racks, the flanks may 
be drawn at 15° obliquity which is 
also satisfactory for drawing worms 
and Acme type threads. 

A little practice in using the above 
methods will save time and improve 
the quality in the preparation of this 
type of drawing. —W.HLS. 


Locating from Tapered Bores 


The production of tapered bores is 
not difficult whether the work is 
done on a centre lathe, turret lathe 
or automatic, and there are several 
methods which give a smoothly 
finished hole and generally to fairly 
close tolerances, but there are 


Ay 


maintains the thickness of the flange 
when the facing tool is brought to 
the required stop. 

Fig. 2 illustrates the fixture for 
this operation, a cast iron face plate 
A machined to fit over the machine 
spindle nose and providing adequate 
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1.—Casting located from 
tapered bore for a second 
operation 
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occasions when only a smooth taper 
is necessary and the tolerances for 
the size of the hole are liberal and 
therefore may create difficulties when 
a subsequent location is obtained 
from it. 

The introduction of a fixed taper 
to a fixture means that the bore 
allows of a slight lateral error in 
placing the component, and stop 
setting is frequently impossible to 
ensure that each piece is held to a 
close tolerance as far as the various 
lengths are concerned. 

A typical component where this 
condition arises is seen at Fig. 1, a 
casting of manganese bronze, the 
bore of which has been machined 
together with the surface marked X 
with the piece held in the usual 
manner by chuck jaws and the face 
merely skimmed prior to taking the 
tapered cut. As the tolerance on the 
bore is generous and there is no 
point in holding the size and thus 
increasing production cost, some 
means of providing adjustment on 
the second fixture is essential to 
allow the machined surface to locate 
against a definite stop and so 
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Fig. 2.—The heavy gauge spring ensures that the 

tapered bush is kept in contact with the bore of the 

casting while the C-washer clamps the piece against 
the faceplate 


length for the location of the headed 
bolt B. Both diameters are rotary 
ground as they must initially locate 
in the face plate and also provide a 
diameter on which slides the tapered 
bush C. There is a clearance between 
this bush and the faceplate and 
both are recessed to accommodate 
a heavy gauge coil spring D. A 
small silver steel pin E serves the 
dual purpose of preventing the 
tapered bush from rotating when the 
cut is applied, and of keeping the 
bush on the shaft when the com- 
ponent is unloaded after being 
machined. An elongated grdéove is 
milled in the end face of the bush, 
and a hole is drilled through 
immediately opposite the elongation 
to facilitate the removal of the pin 
when this is necessary. Flats milled 
on the head of shaft B eliminate the 
turning effect when the nut is 
tightened, and a C-washer completes 
the array which makes up the 
fixture. 
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Despite the fact that the main 
location is a sliding one, the fixture is 
both easy to load and operate—the 
component is merely placed over the 
bush and with the C-washer in 
position the nut can draw the 
casting against the large diameter 
facing of the body A, and the 
pressure exerted by the spring is 
not difficult to overcome. The crux 
of the design is founded on this 
latter item because it always keeps 
the tapered bush in positive engage- 
ment with the bore, an essential 
feature when the nut finally tightens, 
and it also prevents the tapered bush 
contacting the front surface of the 
faceplate. 

Steadying of the central spindle is 
necessary as the overhang is some- 
what large, and the tailstock centre 
is thus offered in the usual way in 
order to counteract any tendency 
for the shaft to deflect under the 
cutting load. 


The ease with which workpieces 
can be unloaded depends upon the 
angle of the taper. A small taper 
causes jamming. A sharp tap with a 
hammer may be appropriate but 
if not then jacking-off screws may 
be applicable. 


If end facing of a component is 
essential, the use of plate clamps for 
holding during this operation and 
prior to inserting the C-washer is 
possible. The clamps are then 
removed and the washer used for 
clamping to permit turning over the 
flange diameter. 


Wire and Sheet 


Metal Gauges 

Whilst engineers may be thoroughly 
conversant with the application of 
the Standard Wire Gauge (s.w.g.) 
and the Birmingham Gauge (B.G.) 
in this country, the diversity of wire 
and sheet metal gauges commonly 
specified in the American industry, 
quite often without reference to the 
gauge itself, can be confusing. 
Whilst, for example, the s.w.g. 
covers most of our own specifica- 
tions for both sheet metal thickness 
and wire diameter, American specifi- 
cations use different gauges for metal 
sheet and wire, and even for different 
metals. A knowledge of the different 
application of these gauges is, there- 
fore, most important. 

The “American” or “Brown and 
Sharpe” gauge, which follows a 
similar range to the Imperial s.w.g, 
(but with different values throughout 
for each gauge number) is used for: 
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Aluminium, aluminium 
tubing; 
Brass sheet, strip and wire; 
Brass tubing below #in. overall dia; 
Copper sheet and wire: 
Nickel-silver sheet and wire: 
Phosphor-bronze strip. 
The “Birmingham” or 
gauge is used for: 
All aluminium tubing: 
Brass tubing of 3 in. o/d and larger; 
Steel strip; 
Steel tubing; 
Spring steel ; 
All flat wires (except where deci- 
mal sizes may be specified). 
The ‘““Washburn and Moen” gauge 
is used for: 
All steel wire except music wire 
and armature wire; 
The “‘Music Wire” gauge is used 
for: 
Music wire (piano wire); 


except 


“Stubs” 


Sheet metal; 

The “U.S. Standard” gauge is used 
for: 

Steel sheets and plates; 

Nickel sheets. 

Common names for 
gauges are: 

“American Wire Gage” (A.W.G.) 
identical with “Brown and Sharp” 
(Band S); 

“U.S. Steel Wire Gage” (Stl. 
W.G.) identical with ““Washburn and 
Moen” (Wand M), “Roebling Gage”’, 
“National Gage’ ana “American 
Steel and Wire Co. Gage”’. 

““Music Wire Gage” identical with 
“American Steel and Wire Co. 
Music Wire Gage”’. 

Note also that both the US. 
Standard sheet metal gauge for steel 
and open hearth iron and the U.D. 
Standard metal gauge for wrought 
iron, differ from each other. 


the same 


Some Electrical Defeet Case Histories 


The electrical repair facilities of a 
textile mill is not usually elaborate 
and ways have often to be extem- 
porized for fault detection and 
correction. Here are a few examples 
of problems encountered by the 
writer and how they were overcome. 

A second-hand kW d.c. generator 
was purchased and installed for 
supplying d.c. for the mill lighting 
load and a few pump motors. This 
generator ran properly picked up 
full load for two months until one 
Monday morning when it failed to 
build up voltage. The connexions 
were traced, a Megger test taken for 
continuity, the carbon brushes were 
checked and all found to be in 
order. But the commutator was 
found to be uneven. The armature 
was dismantled and the commutator 
resurfaced and after under-cutting 
the mica the machine was reassembled 
and on trial it picked up voltage 
with full load satisfactorily. But 
after a month the same trouble 
occurred and the repair had to be 
repeated. It became a_ regular 
feature every month. 

When the writer examined the 
commutator with a magnifying glass, 
small blow holes and pittings were 
noticed on the surface. After further 
investigation it was found that the 
metal used in the construction of the 
commutator segments was of cast 
copper whereas it should be hard 
drawn or rolled copper. The seg- 
ments were removed after desolder- 
ing and new segments prepared out 
of hard drawn copper strips. When 
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reassembled, the generator worked 
well and the trouble has _ been 
forgotten. 

A 350 kVA alternator worked 
satisfactorily for six months after 
its erection until one day it was 
observed that a portion of the 
stator lamination (1 ft long) was 
unduly hot. This was a fly wheel 
type alternator coupled to a diesel 
engine of a public supply under- 
taking, supplying electricity for light- 
ing and power, and emergency 
repair had to be undertaken as the 
public could not be kept in darkness. 
The foundation bolts were removed 
and the stator shifted in its bed 
plate to a convenient position for 
working when the portion running 
hot was seen to have very bad 
rubbing marks of the rotor, to such 
an extent that the laminations had 
become a solid piece of iron, the 
insulation between the laminations 
having been eaten away. The cause 
of the rubbing was found to arise 
from the foundation bolts of the 
stator and of the rotor supporting 
pedestal being smaller in size than 
the foundation holes, and there 
being no dowel pins, though there 
were provision for these in the 
bed. The magnetic pull had led to 
movement of the parts which 
permitted rubbing to take place. 

The lamination was restored by 
driving fine wedges between the 
sheets and spraying insulating varnish 
in the spaces, and continuing the 
process until the one foot portion 
was covered. Then, after shifting 
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back the stator into position, 
foundation bolts of the proper size 
were fitted, dowel pins provided and 
on trial the temperature was found 
to be normal. 

When one of the mills under the 
writer’s control wanted to employ a 
second shift, lighting was installed 
with 40 circuits wired in wood 
casing in the departments. All the 
circuit wires were taken into two 
separate conduit pipes and brought 
to the lighting distribution board 
which was connected to a lighting 
transformer. Before the lights were 
switched on, a Megger test was 
taken showing 100 megohms, then 
the lights were switched on. After 
two hours, when the conduit pipes 
carrying the wires were felt, they 
were found to be hot. After switching 
off the lights again a Megger test 
showed the same result as before. 
In the course of a_ systematic 
investigation the writer opened the 
casing from which the circuit wires 
were entering the pipes, when it was 
noticed that, the wireman had taken 
all the phase wires through one 
pipe and all the neutral wires through 
the other one, whereas the phase 
and neutral wires should have been 
in the same pipe. The wires were 
removed from the pipes, the phase 
and neutral wires of twenty circuits 
taken into one pipe and the remainder 
into the other. 

When the lights were switched on, 
the pipes remained cool. 

In one of the mills there were 
about sixty dual speed motors con- 
nected to the ring frames. These 
ring frames were originally driven 
by a steam engine and when the 
electrical drive was introduced, 
instead of production going up it 
started dwindling. The dual speed 
motors were designed to run on 750 
rpm and 950 rpm, on low and high 
speed respectively. When investiga- 
tions were made it was found that 
the cause of production coming 
down lay with the workmen, who 
were Operating the motors on low 
speed only, for some obscure reason 
best known to them. 


It was desired to introduce a 
signal light arrangement on the low 
speed side so that the spinning master 
could see from his office whether 
the machines were running on low 
or high speed. There was only a 
three-phase supply in the department 
and to take a neutral wire from 
the mill switch board to the depart- 
ment involved considerable expen- 
diture on modifications to the busbar 
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chamber. To go in for another 
starter, suitable for the purpose, 
would have been more expensive 
still. After some thought it was 
decided to take advantage of the 
magnet coil of the low speed side 
of the dual speed starter and put on 
additional secondary winding above 
the magnet coil to give a 6 volt supply 
and connect the signal light to the 
6 volt secondary side of the coil. This 
solved the difficulty and saved a lot 
of expenditure and inconvenience. 
The lighting supply of a textile 
mill was fed by a d.c. generator 
giving 460 volt, with rotary balancers 
(d.c. 3-wire system). One day at the 
commencement of the second shift, 
the commutator of one of the 
balancers gave a big flash, and when 
stopped was found to have two 
segments of the commutator melted 
away, thus causing earthing. There 
was no regular alternative lighting 
supply, but before closing the second 
shift till the commutator was 


Semi-automatic 
Welding of Fuel 
Storage Tanks 
Fabrication of oil fuel storage tanks, 
made in Manchester by Dowson & 
Mason Limited, has been speeded up 


by using semi-automatic welding. 
Because of the shape and size of 
these tanks, it would not be practic- 
able to use a fully-automatic process. 
The Rockweld Comet Process, with 
CO, shielding, is being employed. 
The equipment is enabling 4 in. 
fillet welds to be made at a speed of 
24 in. per min. In the Comet process, 
speed of travel can vary from 8 in. 
to 27 in. per min. The arc is struck 
between a special composite continu- 
ous wire and the workpiece in an 
atmosphere of carbon dioxide gas. 
The wire contains the deoxidizing 
agents and the slag-forming materials 
while the carbon dioxide protects the 
metal from atmospheric contamina- 
tion during transfer and in the weld 
pool. It is a visible are process, 
adaptable for both automatic and 
semi-automatic operation. 
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rectified, the writer traced out the 
connexions of the lighting switch 
board and came to the conclusion 
that the lighting could be restored 
without the balancers as the knife 
switches feeding each department 
were connected as follows: 

There were sixteen knife switches 
(double pole type) in the lighting 
distribution board to feed all the 
sixteen departments. Out of the 
sixteen switches, eight were con- 
nected to one outer and the other 
eight to the other outer (of the d.c. 
3-wire system) and the neutral was 
common for all thus making a 
parallel-series connexion, The 
balancers were disconnected and 
only the main d.c. generator set 
running, and after the voltage had 
been built up two switches belonging 
to separate outers carrying equal 
loads were thrown in simultaneously. 
The procedure was repeated until all 
the switches were on. 

V. Mahadeva Iyer. 


Left, 2920 gal vertical oil fuel storage tank, 8 ft ~ 

10 ft, of 4 in. M.S. plate in the barrel and 4; in. M.S. 

plate at the ends. Welding speed is 24 in. min with a 

} in. fillet weld on lap joints. Above, close up of weld 
on 2920 gal tank 

Because of the protection afforded 
by the carbon dioxide it is possible to 
use high current densities, but the 
weld deposit is low in nitrogen, 
hydrogen and oxygen. 

The equipment is based on the 
Autopak transformer and welding 
head. The head is mounted on a 
carriage in conjunction with a wire 
spool, a flexible feed tube, and a gun. 
The carbon dioxide used is normal 
cylinder gas, fed through a pre- 
heater to a pressure regulator and 
flow meter. The gas is introduced 
round the arc by means of an annular 
copper nozzle. The wire is fabricated 
from steel-strip. Since it is not a 
simple tube, it is strong enough to be 
fed without damage through the rolls 
of the welding head. The flux is 
tightly entrained in the interstices of 
the wire. Using the Autopak head, 
the wire feed is controlled auto- 
matically (as with submerged arc 
welding) to give a pre-selected con- 
stant arc voltage. Special geared feed 
rolls are used. 
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Limiting Torque on 
Steam Winders 
A system to prevent overspeed in 
steam wound colliery cages 
approaching shaft bottoms when 
men are being wound has been 
devised by Mr. D. R. Allin, 
mechanical engineering assistant in 
No. 4 area, East Midlands Division 
of the National Coal Board. The 
object of the system is to counteract 
the lack of sensitivity and time lags 
in winding control equipment on 
occasions when a sudden application 
of power ooccurs. 

The principle of Mr. Allin’s system 
is to trip the engine controller if 
excess torque in favour of motion is 
applied when the cage is approach- 
ing the shaft bottom. Tripping is 
achieved by a spring or weight 
operated catch normally held by an 
electromagnet supplied by a low 
voltage d.c. circuit. In an emergency 
the magnet is de-energized and the 
catch is released to trip the controller. 

To ensure that tripping only 
occurs when the cage is approaching 
the end of the wind, the system 
provides for the magnet to be 
energized at all other times. This is 
done by providing a circuit con- 
taining a switch which is operated 
by a cam gear linked with the shaft 
of the winding drum. The switch 
is closed except when a descending 
cage is within a fixed distance of 
the shaft bottom, and when the 
switch is closed the electromagnet is 
energized and full steam pressure 
can be applied to the engine. The 
cam gear is directional and allows 
full reverse power to be applied 
when approaching bottom and full 
power when raising from the bottom. 

In parallel with the circuit con- 
taining the cam gear switch is a 
second circuit through which the 
electromagnet is still energized even 
when the cam switch is open, unless 
emergency conditions arise. In this 
second circuit are two trip switches 
operated respectively when excess 
steam pressure or excess throttle 
movement occur. If either of these 
conditions should occur when the 
cage is approaching pit bottom (and 
the cam switch has opened), the 
second circuit is also broken, the 
magnet is de-energized, and tripping 
occurs. 

The trip switch controlled by 
steam pressure is actuated through 
a spring-loaded adjustable pressure 
cylinder, and the switch controlling 
throttle movement is operated by a 
striker on the throttle handle itself. 
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The new Bryan Donkin 12 in. two crank vertical 
reciprocating compressor 


Standard 
Compressors 


A new standard range of vertical 
reciprocating compressors, desig- 
nated Type 300/A, is now being 
produced by The Bryan Donkin 
Company Limited, Chesterfield, to 
replace their earlier range of 
reciprocating compressors. Rational- 
ization of the design, and _ the 
introduction of new _ production 
methods, has enabled the capital 
cost of the compressors to be 
considerably reduced while, at the 
same time, the operating efficiencies 
have been increased. 

The pressures (psig) obtainable 
with the compressors range from 
50 to 750, the various sizes of 
machine being combinations of three 
strokes 6, 8 and 12in., and single, 
double and treble stage. The maxi- 
mum flow of free air obtainable with 
the 12in. stroke compressor at a 
discharge pressure of 100 psig is 
about 3,600 cu ft per min. 

Drop forged connecting rods of 
I-section are used and the big end 
and main bearings are precision 
components with thick wall steel 
backs and white metal linings and 
can be fitted without bedding in or 
scraping. 

The compressors have been 
designed for continuous running and 
there is little need for maintenance. 
Their structure is such, however, that 
they can very easily be dismantled 
and reassembied for examination and 
maintenance when required. The 
crank frame doors are of light 
alloy and, although of ample pro- 
portions to facilitate access for 
maintenance, can easily be removed 
by one man. 

The cylinder has the suction and 
delivery valves vertically disposed 
around the cylinder walls. By this 
means accessibility has been very 
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much improved and the removal of 
any valve gives direct access to the 
cylinder and piston for inspection. 

Long life of the bearings is made 
possible by the provision of a 
centrifugal oil cleaner which is built 
in to the lubricating oil system and 
is driven by oil pressure. This cleaner 
removes all particles larger than five 
microns. A water-cooled oil cooler 
has been incorporated in the base 
plate. The cylinder gland has a seep- 
off pipe to the low pressure side of 
the compressor to prevent escape of 
toxic gases to atmosphere or ingress 
of air during the suction stroke. 

The compressors are completely 
dust and weather proof. 


The Elcotector Mk. II battery operated measuring 
instrument contains power pack as an optional extra 


Portable Measuring 
Instrument 


A fully portable instrument designed 
to carry out a wide variety of 
measurements in a non-destructive 
manner has been introduced by the 
East Lancashire Chemical Company 
Limited, Fairfield, Manchester. This 
instrument, known as the Elcotector 
Mark II, has been designed to 
enable measurements to be taken 
anywhere in factory or field. Battery 
operated, it entirely eliminates the 
need for mains supply points. It is a 
development of the well proved all 
mains model which has been widely 
used in a variety of industrial 
applications, including those of a 
highly specialized nature. 

For certain production require- 
ments an industrial version of this 
instrument is available, housed in a 
steel lock-up wall fixing cabinet. 
When fitted with the requisite relays 
it is capable of giving audible or 
visible warning of sub-standard 
production; it can even shut down 
machines, or carry out any other 
similar function to avoid damage to 
plant or the production of un- 
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satisfactory components. The 
primary use is for all types of 
coating measurements on com- 
ponents. In addition it is capable of 
measuring the thicknesses of most 
metallic and non-metallic foils both 
in the static and moving state. It 
can, therefore, be applied to a 
production run to give continuous 
readings of thickness, hardness, or 
other changes as material is produced. 
Other duties include surface crack 
detection, the comparison of hard- 
ness of steel components, and the 
variation between different types of 
alloys, etc. 

The instrument operates on the 
principle that electrical character- 
istics of a coil are influenced in 
proportion to its proximity to a 
metal surface. Under suitable con- 
ditions a meter is capable of trans- 
lating these changes in the coil into 
measurement of non-metallic coating 
on metal. This coil is also influenced 
by the type and structure of the metal, 
thus these changes can be translated 
into metal film thickness, metal hard- 
ness and like measurements. 

The coil is in the head of the 
probe which is presented to the 
surface under test. Two types of 
probe are available; one is in the 
form of a short pencil for general 
purposes, the other has a small 
head and angular extension to 
enable its use in narrow confined 
spaces, these two being used for 
hand checking purposes only. For 
continuous strip measurement 
special probes can be produced 
capable of accommodation on any 
specific machine. Hollow cup or pot 
coils are provided for repetitive 
hardness measurement of small tools 
such as drills, plug gauges, taps, 
steel balls etc. 

The instrument employs a printed 
circuit and is fully transistorized. 
It is housed in a black laminated 
plastic case approximately 8 in. 

6 in. 4in., and is complete with 
leather carrying case with provision 
for shoulder strap. Weight with 
batteries, lead and probe is 7 Ib 
13 oz; complete with case 11 lb 10 oz. 


Squirrel-cage 
Motors 


A new range of totally-enclosed, 


fan-cooled, squirrel-cage motors 
with Class E insulation and com- 
plying with Draft B.S. A(ELE) 1629 
has been introduced by The General 
Electric Company Limited, Witton, 
Birmingham. Motors of up to 74 hp 
at 1500 rpm and 5 hp at 1000 rpm 
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One of the range of new T.E.F.C. squirrel-cage motors 
introduced by G.E.C. with Class E insulation and 
complying with draft B.S. AC(ELF) 1629 


are immediately available from 
stock; sizes up to 40 hp will be 
available shortly. These D-frame 
machines have a continuous maxi- 
mum rating in accordance with 


B.S. 2613 for a temperature rise of 


65°C in ambient temperatures up to 
40°C. They are interchangeable with 
ventilated machines (C-frames) of the 
same rating complying with B.S. 2960. 


Grinding Coolant 
Centrifuge 

It is generally accepted that a high 
degree of clarification is essential to 
obtain consistent and_ effective 
grinding results. The use of com- 
pletely clean coolant ensures that 
surface finishes to the finest limits 
are readily and consistently attain- 
able. Furthermore centrifugal clarifi- 
cation is less costly, running costs 
being negligible. For this purpose 
the Turbomatic Minor is now made 
available by the Alfa-Laval Com- 
pany Limited, Great West Road, 
Brentford, Middlesex, with rated 
capacity of 13 gpm. It is designed to 
work in conjunction with small and 
medium grinders to give a high 
degree of clarification unattainable 
by any other means. 

The bowl is automatically cleaned 
by means of a cam operated timing 
device. The tank on which the bowl 
is mounted forms a reservoir for the 
coolant and has a capacity of 58 
gal. It is divided into two compart- 
ments; contaminated coolant from 
the grinder is fed into the base of the 
larger compartment, where some 
settlement of the heavy solids 
immediately takes place, whilst the 
centrifugal bowl, which is positioned 
a little below the surface, draws up 
the partially settled coolant, clarifies 
it, and passes it forward to the clean 
coolant compartment, from where a 
pump returns it to the grinder. 

Sludge extracted by the centrifuge 
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is retained in the bowl until 
discharged at predetermined 
intervals. The discharge is achieved 
by reversing the current to the 
motor, thereby causing a_ rapid 
deceleration of the bowl, the solids 
are scoured from the bowl wall by 
the still rotating coolant, these 
solids discharge into the tank during 
the slight pause before the motor is 
restarted. The whole operating 
sequence is controlled by the timer 
device. 

During the solid discharging 
period, coolant flow to the wheel is 
uninterrupted because the clean 
coolant section of the tank contains 
ample coolant to maintain full flow 
to the wheel during the 8-12 sec 
required for the discharging opera- 
tion. The only manual operation 
required on this machine apart from 


The Turbomatic Minor Centrifuge 


pressing the two start-buttons start- 
ing the pump and_ centrifuge 
respectively, is the pressing and 
holding of a discharging button to 
ensure discharge of solids when the 
grinder is to be stopped for a break 
or at the end of the day. 

Accumulated sludge is raked out 
of the trough once or twice a week 
depending on the rate of stock 
removal. 


Stop Valves for Cold 
Fluids 


Hunt & Mitton Limited, Oozells 
Street, Birmingham |, announce a 
special adaptation of a standard 
valve to give a tight shut-off and to 
isolate the packing from the prox- 
imity of very cold fluids. It is the 
F-type bronze globe pattern hand- 
wheel operated stop valve, and has a 
special finned heat transfer gland. 
It was adapted for use in the manu- 
facture of ethylene gas, and it over- 
comes snags which arise in the 
gland when in contact with cold 
fluids. The special gland fitted to the 
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Brazing paste applicator.__The Efco brazing paste 
applicator a product of the Electric Resistance Furnace 
Company Limited, Netherby. Queens Road. Wey- 
bridge, Surrey, is a single unit designed to save time 
labour and material when applying brazing materials 
used in paste form. It consists of a sheet metal cabinet 
housing a foot switch, air line and a paste container, 
and providing a working surface 3 ft high. It is arranged 
for connexion to a compressed-air supply. The paste 
is forced through a nozzle, mounted vertically above 
the top of the cabinet, by the operation of the foot 
pedal 


valve enables it to obtain heat from 
the atmosphere, which maintains 
the gland at a normal temperature. 
It also gives a very tight shut-off. 
The valve can be supplied in sizes 
4 in. up to 3 in. Materials used in its 
construction are bronze body and 
head, cast iron handwheel, Nickloy 
valve seat and block, stainless steel 
spindle, brass bar gland nut, and 
bronze heat transfer gland. 


Boiler Combustion 
Additive 

A new powder additive in a soot 
stick form for the treatment of 
boilers is being produced by The 
Amber Chemical Company Limited, 
lla Albemarle Street, London WI. 
The combustion additive, Amber 
SSR 117, can be used for the treat- 
ment of all types of boilers using 
either liquid or solid fuels. Supplied 
in 4 1b tubular injector cartons, it is 
particularly suitable for Scotch 
marine boilers. The cartons are 
thrust through the inspection ports 
of the boiler for good distribution 
over the fire-bed. Application is 
more effective when the boiler is on 
low load, as long as the furnace 
temperature is sufficiently high, since 
the passage of the gases evolved from 
the combustion additive will be 
controlled by the velocity of the 
combustion gases. 





New Methods of Generating Electric Power 


Materials for Thermionic Generators 


Key to the development of a new power source 
By JOHN COLTMAN 


HERMIONIC generators produce electrical power 

by using the electrons emitted from the surface of 
the material when it is heated to a high temperature. 
They share with thermoelectric devices the characteristic 
that the working fluid consists of electrons; they differ 
in that the heated electrons are emitted into a vacuum 
rather than into a solid. Because of the high potential 
difference between the interior and exterior of a solid 
a quantity known as “work functions’—thermionic 
generators must operate at high temperatures. Their 
output voltage is correspondingly higher than thermo- 
electric converters, ranging from 0-5 to 3 volt. 

Although still in its early stages of development, 
thermionic generators offer promise as a power source 
for both military and commercial applications. First, 
however, materials with a high heat of vaporization 
combined with a low work function must be found. 
These materials must be capable of operating for long 
periods of time at temperatures up to 4500" F. 

At the present time, the thermionic generator is a 
concept which promises to open up new areas in power 
generation at high-operating temperature. For military 
applications where compactness, light weight, simplicity 
and high efficiency are required, this device offers promise 
for practical use. 

Consider a plate of conductive material which con- 
tains electrons that are free to move and stationary 
positive charges. This is the cathode. When it is heated, 
electrons begin to move in a random jostling fashion 
until a number escape from the surface of the material. 
Facing the cathode, and separated from it in an evacuated 
space, is the anode, and an external circuit connected 
between them as shown in Fig. 7a. 





Vv ~ 2 Volts 


0} 


- 


7._(a) Operating principle of a thermionic generator. (b) Potential energy 


diagram of electrons ia the thermionic system 


Fig 


As the cathode is heated, its electron activity increases 
and electrons escape across the vacuum to the anode. 
The electrons then flow through the load and through 
the return circuit to the cathode, thus producing electric 
power. The concept in this simplified diagram is not 
new, since emission of electrons from the surface of a 
heated cathode is a process long used in electron tubes. 





It has been announced recently by Dr. S. N. Herwald 
Vice-President— Research, Westinghouse Electric Corpora- 
tion, that four new methods of generating electric power 
have been developed to the state where they appear to 
hold real promise as power sources for the future. This 
work is being pursued in new laboratories which John 
K. Hodnetle, Executive Vice-President, says doubles the 
company’s research facilities. Dr. J. A. Hutcheson, 
Vice-President—Engineering, summarizes the four new 
methods as the fuel cell, the thermoelectric generator, 
the thermionic generator, and the magnetohydrodynamic 
generator. These operate at successively higher temperatures 
and raise entirely new problems in materials. The possible 
rewards are great however—high efficiency, low capital 
costs, and new possibilities in power generation, storage 
and use. In these articles members of the Westinghouse 
research team explain the preliminary stages of the work. 





A more quantitative picture is offered by the potential 
diagram which corresponds to the schematic arrange- 
ment of the thermionic converter, Fig. 7b. 

Here the potential energy of the electron is plotted at 
each point in the diagram. The potential inside the 
cathode material is taken as zero. The electrons inside 
the metal are normally prevented from escaping by a 
potential barrier 4. which exists at the surface of the 
metal, called the work function. 

As the electrons become heated, a few of them have 
sufficient energy to surpass the potential barrier and 
escape into the space between the cathode and anode. 
When the electron reaches the anode, it falls down 
the potential barrier corresponding to the anode work 
function ¢,. The energy thus released is converted into 
heat at the anode and is lost in the process. If the anode 
work function is less than that of the cathode, there 
remains an amount of energy ¢-—¢, which is available 
to do useful work in the external circuit, and to supply 
the electrical losses in the return circuit.. 

While efficiency is not the only parameter of interest 
associated with a power converter, it is certainly one of 
the most important, for it establishes the areas of 
application. To be of much practical interest, the 
efficiency of a power converter must be at least 10%. 
To determine the efficiency of a thermionic converter, 
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the calculated electric power output which can be 
delivered to a load can be compared with the total 
heat input. Some of this heat goes into the useful work 
done; some is transferred to the anode by electron 
motion; some leaks back through the electrical con- 
nexion; and most important of all, some is transferred 
directly to the cold end of the machine by radiation. 

Under certain simplifying assumptions, it is easy to 
obtain an expression for the efficiency of a thermionic 
converter. The output power is given by the current 
times the output voltage: 

I(d a) 

The efficiency is this output power divided by the 

input heat power: 
Output power I(d-—?a) 

Input heat power 

The first term in the heat input is that necessary to 
get the electrons over the cathode work function barrier: 

n = be—da)/I$¢ 


Input heat power 
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Fig. 8.—Plot of efficiency vs. cathode temperature for a number of materials for 
thermionic generators under investigation at the Westinghouse research laboratories 


Because this process of raising electrons over the 
barrier is a thermal one, there is a statistical spread in 
energy of the electrons emerging. Many of them, in 
fact, more than just clear the barrier, and, on the average, 
those that do get out have an excess energy 2kT, which 
they lose in heat to the anode: 

n l(d.—¢, \/(1d, 12kT) 

Finally, there is the radiation of heat which gives a 

loss independent of the current represented by R: 


n = I(be—ha)/ (1d 12kT + R) 
Dividing through by the 
expression is obtained: 
n = (dc—d,)/(Se + 2kT + R/D) 


It is apparent that when the current is small, the 
radiation term will outweigh all the others and reduce 
the efficiency to a very small value. Also, both the current 
and the radiation power are proportional to the area 
so that this term is not affected by the size of the device. 

Therefore, the essential condition for an efficient 
thermionic converter can now be stated simply—make 
the current density large. 

The current density depends on thermal agitation 
overcoming the cathode work function; it is a very 
steep function of the temperature. 


the current following 
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While the radiation also increases with the temperature, 
it does so less rapidly than the current so that a tempera- 
ture can be found at which R/I will be satisfactorily 
small. These temperatures turn out to be very high, 
which is a characteristic of the thermionic converter. 

It can be seen from the equation that it is advantageous 
to use an anode of low work function. Moreover, this 
anode should have a high reflectivity for infra-red 
radiation, so as to reduce the radiation losses from the 
cathode. 


Fig.{9.—Small thermionic generator using casium vapour to overcome space charge 


In operation, a small furnace surrounds the tube 


The efficiency of conversion depends then on such 


material properties as the work function, electron 
emission constants and radiant emissivity, and the 
operating temperature. The operating temperature is, 
in turn, limited by the melting point or evaporation rate 
of the cathode. Thus, material properties, both of the 
anode and cathode, are of importance in deciding whether 
an efficient arrangement is practical. 

It is not possible to describe in a simple fashion those 
available combinations of material properties which will 
result in the optimum device. However, Fig. 8 shows 
some calculated efficiencies for a variety of possible 
cathode materials as a function of cathode temperature. 
These calculations, which are meant to be illustrative only, 
assume an anode reflection such as to give an effective 
emissivity of 0-5, and an anode work function of 1-8 
volt. Each curve terminates at a point where cathode 
evaporation becomes high enough to evaporate a 
millimeter of material from the cathode in 1000 hr, a 
condition assumed to represent end of life. 

It is noted that each material dictates an operating 
temperature and that many materials reach excessive 
evaporation rates before interesting efficiencies can be 
achieved. 

There is another very important factor which 
determines the current flow in a thermionic converter. 
This phenomenon is called space charge—the mutual 
repulsion of electrons. An electron emerging from the 
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cathode finds itself in the company of a swarm of other 
electrons, all similarly charged, from which it is repelled. 
This will drive most of the electrons back into the cathode 
before they have a chance to reach the anode. One 


practical way for eliminating space charge consists of 


introducing heavy positive ions in numbers sufficient 
to neutralize the charge of the electrons in the space 
between cathode and anode. 

To date, caesium ions appear to be the easiest to 
produce. The caesium vapour pressure is controlled by 
using an excess of caesium metal and keeping the coldest 
place in the vessel at a few hundred degrees centigrade. 
lons may be formed by contact ionization at the hot 
cathode if its work function is high enough, by impact 
from the higher energy electrons, or by the temperature 
of the caesium gas between the plates. Thermionic 
converters of this type have been called (with some 
justification) plasma thermocouples. Caesium collected 
on the anode provides a conveniently low work function. 

Fig. 9 shows a typical tube containing free caesium 
metal. In operation the tube is enclosed in an oven, 
and by keeping the device at the appropriate temperature, 
sufficient caesium vapour is provided to neutralize the 
space charge. Such a converter is capable of producing 
appreciable amounts of current, sufficient to run a 
miniature motor or light flashlight lamps. 

The extreme temperatures required for the more 
efficient thermionic devices militate against their use 
with fossil fuels. In addition to the difficulty of achieving 
the required cathode temperature in the face of limited 
combustion temperatures and convective temperature 
drops, the permeability of metals to gases at high tempera- 
ture poses a severe problem in maintaining for long 
periods of time a hermetic partition between the vacuum 
and the combustion spaces. It appears, therefore, that 
such sources as nuclear fuels and solar radiation are 
more favourable. Solar sources provide very high 
temperatures, and also allow the use of a transparent 
vacuum window through which the radiation may be 
conducted while the window itself remains cool. Such 
applications will undoubtedly remain in the highly 
specialized category. 

Nuclear sources lend themselves to thermionic 
converters because they can provide temperatures 
limited only by the structural properties of the materials 
used. Because the anode of the device can also run at 
relatively high temperatures without reducing the 
efficiency, cascading of thermionic units with other 
lower-temperature converters becomes attractive. 

Application of thermionic converters for the 
commercial generation of power is most favourable when 
the thermionic element is used as a topping unit for a 
nuclear steam plant. One is thus able to take advantage 
of the high temperatures available from the fuel. 

A thermionic unit operating with 20°% conversion 
efficiency and topping a steam unit of 27% efficiency 
will provide an over-all efficiency of 42°, raising the 


output of a 50 MW plant to 77 MW. Consideration of 


the changed capital costs of the steam portion of the 
plant, and the inclusion of costs for d.c. to a.c. conversion 
leaves about £190 as a “breakeven” capital cost per 


electrical kilowatt for thermionic units. Examination of 


present-day costs for high-power vacuum tubes indicates 
that it is not unreasonable to achieve such a figure. The 
life of the thermionic unit is, of course, a critical factor in 
the economic considerations. 

In summary, it seems clear that thermionic conversion 
offers one possible means of obtaining efficient con- 


438 


version of heat to electrical power. Whether it becomes 
competitive with other means will depend largely on 
the solution of problems concerning the properties of 
materials. It should be pointed out that in the past there 
has been no particular urge to find or produce materials 
having the peculiar properties demanded by the ther- 
mionic converter. The field is therefore one which is 
largely unexplored and in which one may expect to 
see advances of considerable magnitude. 


Vibration Limit Controller 

With the new Type 1434 vibration limit controller 
introduced by Dawe Instruments Limited, 99 Uxbridge 
Road, London WS, large rotating machinery, including 
both hydro- and turbo-electric plant, as well as heavily 
loaded bridges and dams can be automatically monitored 
for excessive vibration by comparing the signal derived 
from a pick-up continuously with a pre-set bias voltage. 
If the signal rises above the pre-determined level the 
relay then shuts down the machine or operates an alarm. 

The moving-coil vibration pick-up over the frequency 
range from 20 to 400 c/s (1200—24,000 rev/min), 
provides an output voltage proportional to the velocity 
of vibration of the surface with which it is in contact. 
A signal representing displacement is obtained by 
applying the output voltage to an integrating network 
followed by amplification and rectification. The resultant 
d.c. signal is used to operate a meter calibrated in peak 
values of displacement for a simple harmonic motion 
applied to the pick-up. This meter reading of average 
vibration level can be recorded by plugging in a standard 
recording d.c. milliammeter. 

A sensitivity control provides four ranges: 0—-0-001 in., 
0—-0-003 in., 0-0-010 in. and 0—0-030 in. (British units); 
or 0-0-:03 mm, 0-0-1 mm, 0-0-3mm and 0-1-0 mm 
(metric units). The controller can be set to trip at any 
vibration level between 20% and 100% of the full-scale 
deflexion of the meter on any range. The instrument 
consumes 40 W and can be operated from 110 or 200 
250 V, 50-60 c/s mains. Overall dimensions are 10 x 14 

9 in. high; the weight is approximately 24 lb. The 
pick-up is 1? in. diameter by 2} in. long (without probe) 
and weighs | Ib. 


Mineral-insuluated Thermo- 


couple Materials 
Accuracies of 3% below 400° C and 3° above 400° C 
are obtained from the first of some new mineral insulated 


thermocouple materials available from Honeywell 
Controls Limited, Greenford, Middlesex. Accuracies up 
to three times as good are available to special order. 
Supplied separately or made up into thermocouples, the 
new material is suitable for use throughout industry, 
though not in the nuclear field. 

Initially there are two materials, chromel/alumel 
(Hoskins Company manufacture) and T1/T2, the wire 
sizes being 0-020 in. and 0-010 in. respectively, and overall 
sheath diameter 0-122 in. and 0-060 in. Resistance per 
foot for the chromel/alumel is 1-1 ohm (positive con- 
ductor) and 0-44 ohm (negative); resistance per foot for 
the T1/T2 is 4-6 ohm (positive) and 1-85 ohm (negative). 
Insulation resistance is 100 megohm minimum. The 
material can be supplied with ends sealed and no 
junction made, alternatively as thermocouples having 
one hot junction, with or without mounting attachment. 
A thread is supplied as standard at the cold end. 
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Fuel Element Cave 
Laboratory 

Complete remote control for up to 6,000 fuel elements a 
year will be provided in the new £1 million irradiated 
fuel element cave laboratory housed in one of the blower 
houses (B.13) of No. 2 reactor of the Windscale works, 
Cumberland. The contract for the design and provision 
of this facility—the most advanced in the world—was 
awarded by the U.K. Atomic Energy Authority to E. G. 
Irwin and Partners Limited. : 

B.13, in which the laboratory is housed, has been 
vacant since the reactor was closed down as a safety 
measure after the incident in 1957. One of the problems 
was the fact that the weight of the building was 5,000 
tons and the foundations were designed accordingly. 
But when the facility is completed at the end of the 
year more than 20,000 tons will have been added. The 
facility itself comprises 12 separate caves in a line each 
with walls 4 ft 6in. thick containing windows of zinc 
bromide, a colourless liquid having the same density as 
concrete. Running the length of the building, and 
separating the caves from the specially designed change 
rooms, is a corridor used for transportation of fuel 
elements and machinery. 

Elements will arrive at the laboratory from the Central 
Electricity Generating Board in bottles and from the 
Authority in flasks of various sizes, the biggest con- 
taining 24 elements and weighing 28 tons. These are 
placed on a bogie by a 40-ton travelling crane and are 
taken through specially designed steel rotating doors 
which, when open to receive the flasks allow entry into 
the irradiated areas. 

The elements and bottles are removed from the flasks 
by a specially designed telescopic grab. The elements 
are then placed in the store which is cave No. | and differs 
from the rest in that the walls are 5 ft 6 in. thick and the 
windows are of solid glass as a safety measure. The 
bottles are passed to a de-bottling machine which removes 
the elements, these are passed to other machines for the 
removal of graphite parts, then the bare element is 
placed in the store. 

From this store the elements are moved to the burst 
can detection units, visual examination and X-ray. 
After this they are returned to the store. When the 
diagnosis is known, faulty elements are taken from the 
store and placed on trays which remain with them 
during their journey through the rest of the laboratory. 
Some of the processes to which the elements are subjected 
are: de-capping, de-canning and rod-removal; can 
cleaning and can-sectioning for metallurgical purposes. 
The rod itself is measured, the density determined and 
sections cut. The samples obtained are transported in 
flasks to the metallographic lines in B.14. 

Up to the present time the handling of elements has 
been dealt with mainly by master slave manipulators, 
but because of the time cycle required—no operation 
must take more than 20 min—a far more efficient handling 
system had to be evolved, so the complicated but simply 
operated transport system throughout the caves and 
corridor was designed. 


It was essential to reduce the necessity of personnel 
entering the caves to the absolute minimum. The machines 
themselves can, with the aid of a remotely operated 
twin hoist crane, be removed from the cave, taken through 
the transport corridor, into the de-contamination area 
and from there to the active workshops. Minor adjust- 
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BEPO's GRAPHITE TEMPERATURES. Following the Wigner Release 
accident at Windscale, a new instrumentation panel containing seven strip chart 
recorders has been installed on the BEPO research reactor at the Atomic Energy 
Research Establishment, Harwell. These multiple pen instruments, supplied by 
Honeywell Controls Limited, give a permanent record of graphite temperatures. Also 
on the panel are twelve Bailey trip amplifiers. A previous instrumentation panel 
for organic loop testing, which includes Honeywell chart recorders, is to the left 

of the picture 


ments are made within the caves by a remote controlled, 
power operated manipulator. 

In ali, 20 special machines have been designed. All 
have a standard base in which are fitted all the 
electrical, air and water connexions. The machines can 
therefore be moved from one cave to another and, if 
necessary, the whole sequence of operations changed. 
Should there ever be a need to put a man into a cave, 
provision has been made to allow entry through rotating 
access doors via shielded bogie. 


Packaged Nuclear Power 
Plant 


The Westinghouse Electric Corporation has completed a 
feasibility study and is now building equipment for a 
portable nuclear power plant being developed by the 
Nuclear Division of The Martin Company for the 
United States Atomic Energy Commission. The study 
involved the plant steam generator and secondary loop. 
The company is now building a steam generator, a 
turbine-generator, switchgear, and a unique condenser 
for the prototype model of the plant. The Martin station 
will have a gross output of 1250 kW, of which 1000 kW 
will be available as net electrical energy. Power plant 
auxiliaries use the balance. In addition, the reactor and 
steam generator will provide seven million Btu per hour 
for space heating. 

A portable nuclear power plant has potential applica- 
tion in remote military installations and the Martin 
system has been designed for operation in a wide variety 
of climates. To eliminate the problem of providing large 
volumes of cooling water to a conventional steam 
condenser, a steam-to-air condenser requiring no water 
will be used. This unique condenser is to operate in 
temperatures from 125° F to minus 60° F. 

Requirements for the electrical equipment are stringent 
because the output will be used to power sensitive 
electronic apparatus. The 4160 volt, 60 cycle, three-phase 
output of the generator is to be held within 05% 
voltage variation and 025° frequency fluctuation 
under steady-state conditions. Even if the system is 
subjected to an instantaneous load change of 30% of 
net capacity at 0-8 power factor, the voltage and frequen- 
cy are not allowed more than 2%, deviation; and the 
recovery time must not exceed 1-5 sec. 

The entire system will be packaged in a number of 
pods which can be transported to the site by air. 





belay SKF... offer such 


a wide selection of British made bearings 





Illustrated here is the single row deep groove 
ball bearing, the most widely used of the ten 
variants of the four basic types of ball and roller 
bearing made by The Skefko Ball Bearing Co. 
Ltd. 

The groove depth, ball size, and high degree 
of conformity between balls and tracks enables 
SS0S single row deep groove ball bearings to 
deal with considerable thrust loads in addition to 
radial loads even at very high speeds. 


A unique fund of technical information and 
experience lies behind the design of every S0siP 
bearing—experience which is freely available to 
you whenever you have a bearing problem. 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
ROLLER AND SPHERICAL ROLLER 


BALL, 


CYLINDRICAL 
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B-block Precision 
Stand 


The Rubert B-block, a new support- 
ing stand for cylindrical components, 
is the answer to problems arising 
from the inadequacy of V-blocks. 
Conventional V-blocks, being 
machined from solid, can only be as 
accurate as the machining methods 
employed to produce them, and 
while commercial V-blocks are 
relatively cheap, precision blocks 
made to an accuracy of + 0-0001 in. 
in addition to being specially 
selected and matched, have so many 
accuracies involved, i.e. squareness, 
flatness, angle of V, position of V, 
that the machining methods 
and time needed to produce them 
make the cost high. Even so the 
surface finish on the contact faces is 
not always good enough to ensure 
that the component is free from 
marking after having been revolved. 
The danger of marking is intensified 
by the slightest damage to the 
contact faces. 


Cic., 


By studying these points, Rubert 
& Co. Limited, Cheadle, Cheshire, 
have designed a stand which needs 
to be accurately machined on the 
top and bottom faces only, the 
component being supported on four 
hardened and polished steel balls 
positively located on the top 
surface. The reduction in machining 
requirements and _ the _ inherent 
accuracy of commercially manu- 
factured steel balls enable a stand 
to be made to an accuracy of 

0-0001 in. at a very competitive 
price. For high precision work 
calling for a stand made to a greater 
accuracy than this, special models 
are made to order. 

The application of B-blocks to 
concentricity testing was also borne 
in mind during the design stage. 
Concentricity equipment using balls 
for supporting the component has 
been on the market for some time, 
but employing two adjustable balls 
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The new B-block uses four 

precision balls to form the 

support. Its versatility is 

illustrated in these pictures 

of a few typical workshop 
uses 


only, time having to be spent in 
setting up with a test bar each time 
the equipment is used. 

The B-block has four balls which 
are locked together on a flat surface, 
the balls being precisely _ self- 
locating by virtue of their own 
accuracy, thus the component 
becomes self-aligning by providing 
four contact points on each block. 

In addition to the self-aligning 
properties, the four point support 
minimizes the chances of marking 
even when the component is being 
revolved. When carrying a _ very 
heavy component, accurately made 
shims are available to spread the 
load.. For very soft metals, nylon 
balls can be fitted in place of steel 
balls. As each pair of balls is un- 
equally spaced, two different angles 
are provided for cases where 
“lobing” is suspected. Should wear 
eventually take place, the balls can 
be simply and quickly unlocked and 
rotated to provide new contact 
points. 


It is possible for the same pair of 


B-blocks to accommodate diameters 
from ;, in. up to 10in. simply by 
turning the blocks through 90°. 
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This obviates the necessity of buying 
and storing V-blocks in a large 
range of sizes. Accurate support can 
also be given to flat sided com- 
ponents; and once again, by reducing 
the contact area to four highly 
polished points only, the danger of 
marking which exists when the 
component is placed directly on a 
surface plate is considerably 
diminished. 

For inspection purposes, pro- 
vision is made for clamping, clamps 
being available for the full range of 
diameters which can be accommo- 
dated. 

Although the standard model is 
intended to be used in the upright 
position, a further model is available 
with the side faces accurately 
finished in terms of squareness and 
flatness, which can be used on any 
side as well as in the upright 
position. The manufacturers have 
applied for mould patents for the 
B-block. 


Double-drum 


Conveyor Drive 

Though a single driving drum is 
often suitable for driving a belt 
conveyor, in many cases the larger 
wrap given by two driving drums is 
an advantage, especially for long 
conveyors or where for any reason 
high power has to be transmitted to 
the belt. Ranges of both kinds of 
drive are made by Mavor & Coulson 
Limited, who have recently extended 
their range of double-drum drives by 
producing a smaller size, the No. 
2T, of 40 to 70 hp for belt widths 
from 24 to 42in. The path of the 
belt round the two driving drums 
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Britain's top designers of industrial machinery choose more Se WISE 
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Fig. 1.—M & C No. 2T drive for a 36-in. belt The 
gearcases are on the right of the two driving drums 


is along the broken line in Fig. 4, 
giving the large wrap of 480°. The 
cheeks are strongly-ribbed castings, 
joined by heavy cross stays so as to 
form a rigid structure preserving the 
alignment of the moving parts. This 
structure needs no baseplate or 
foundations but can stand directly on 
any floor or made-up ground, 
requiring only that the floor can 
support a bearing load of one ton 
per square foot, that is 154 psi. 

As Fig. | shows, the motor is 
safely out of the way. The range is 
40 to 70 hp. The lowest belt speed 
at which the driving gear can accept 
any of these full powers is shown by 
the lowest graph in Fig. 2. Motors 
can be either flange or foot mounted. 
A fluid coupling can be included. 
There is generally a brake for bringing 
the conveyor to rest when the motor 
is switched off without letting it go 
on running for too long, and for 


Fig. 4 


MAXIMUM HP OF MOTOR 


350 “400 —— 
BELT SPEED FT PER MIN 
Fig. 2.—Graphs showing the greatest power of motor 


that can be taken by M & C double-drum drives, 
depending on the speed of the belt 


Fig. 3.—No 2T drive with brake guards removed 





The 2T drive can be installed either way round so that access can always be had easily to the 


gearcases. The length occupicd by the brake is shown 


holding a loaded belt on a gradient. 
The brake is taken off by the thrustor, 
at the foot on the extreme right of 
Fig. 3, and it is put on by the weight 
seen above the thrustor. 

The first speed reduction is by 
double helical gearing, the second 
by straight-cut gearing with a large 
spur wheel on the shaft of each of 
the two driving drums. The teeth of 
the gears are made to a high degree 
of accuracy and run in oil almost 
silently. Seals protect the bearings. 
The diameter of the driving drums is 
25 in. Each of them is made of an 
accurately turned shell spigoted to 
cross-shaped plates which are welded 
to the shaft. Though guards are not 
illustrated, the belt is well guarded. 

In many cases access can only be 
had conveniently to one side of the 
drive. The 2T can always be placed 
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Fig. 5.—End view of machine with brake but without 


fluid coupling 


so that the brake and all the gearing 
and gearcases are on the accessible 
side for when necessary the drive 
can be turned end for end and its 
hand changed. The method of making 
the change can be seen from Fig. 4. 
The bearings of the driving drums 
are carried in eccentric housings. 
To change the hand, the housings 
are reversed, raising one drum and 
lowering the other. In the case on 
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the left of Fig. 4 the belt leaves the 
drive under the motor; in the second 
case it approaches the drive over the 
motor. 

The width of the drive is small, 
for on the gearcase side the greatest 
width is | ft 10 in. beyond the belt, 
and on the other side as little as 
11} in. These dimensions include a 
brake; but if a fluid coupling is also 
included, the motor projects about 
2 in. beyond the 11} in. dimension 
for a 42-in. belt, or correspondingly 
more for a narrower belt. The weight 
of the drive as illustrated in Fig. | 
is about 34 tons. 


Araldite-based 


s 

Silver Preparations 
Johnson, Matthey & Co., Limited 
73-83 Hatton Garden, London EC], 
announce that research work carried 
out in collaboration with CIBA 
(A.R.L.) Limited has led to the 
development of two additions to the 
JMC range of thermo-setting silver 
preparations. Both these preparations 
are based on Araldite. FSP43 is a 
surface-coating preparation for 
application by brushing: FSP49 is a 
conducting cement. Each is supplied 
in the form of two separate com- 
ponents which are mixed together 
immediately before use. The mixed 
components must be cured at a 
minimum temperature of 80° C and 
will adhere to most materials that 
are capable of withstanding this 
temperature, including _ glasses, 
ceramics, graphites and many 
plastics. The films, after curing, are 
extremely hard, have high electrical 
conductivities and are highly resis- 
tant to water and organic solvents. 
Moreover, the film produced by 
FSP43 can also be electroplated in 
many conventional acid baths. Both 
preparations are protected by 
British Patent 716243. 


HAND PUMPS.—The extended range of G.T.F. 
Rotodynamic hand pumps, which do not need priming. 
marketed by the General Trade Equipment Ld.. 
82/90, Seymour Place, . WI, provides for any 
particular condition of suction lift and delivery head, 
or combination of the two, from zero up to 75 ft 
(23 in. Hg) head. A PN 7 pump on test has given a 
discharge of 8 gpm 





speed and long life 


HIGH SPEED STEEL 
USE AN ECLIPSE FRAME 


PEED STEEL 
CLIPSE FRAME 


nothing 


41GH SPEED STEEL) 
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HAGK SAW BLADES 


‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Led. and are obtainable from all tool distributors. 
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Practical Design of Sheet Metal Work. 
By Federico Strasser. London, 
1960; Chapman and Hall Limited. 
50/- net (by post 51/3). 175 pp. 
64 x 94 in. 

The outgrowth of a series of 
lectures to mechanical engineers 
given a few years ago by the author, 
a leading Chilean industrialist and 
former tool engineer and component 
designer, this book supplies the need 
for a work on the design of metal 
stampings covering the many recent 
developments in the field. 

It is in three parts. Part I deals 
with basic processes and principles 
which can be adapted to individual 
cases. In Part II, the main section, 
the design details as they apply to 
various components are treated in 
some detail and the remaining 
section explains some _ special 
problems. The author has mainly 
concentrated on giving practical 
information as it is on practical 
knowledge that stamping technique is 
largely based and presupposes only a 
limited specialized knowledge on the 
part of the reader. A useful feature 


of the book is the many line drawings, 
more than five hundred of them. 
This is not an advanced work but 
rather a good basic treatment and 
designers, draughtsmen and engineer- 
ing students will find it valuable for 


reference. 


Laboratory Manual for National 
Certificate. By K. A. Holes, B.Sc. 
(Eng.), A.M.I.Mech.E., A.M.1. 
Mar.E. London, 1960; English 
Universities Press Limited. Boards, 
8/6 net (by post 9/3). Limp, 6/- 
net (by post 6/9). 104 pp. 54 « 8} in. 
Laboratory work is necessary for 

the engineering student to enable him 

to verify that the work dealt with in 
lectures can be carried out in 
practice, explains the author in his 
introduction. With this consideration 
in mind he has planned his book to 
cover all technical college syllabuses 
for O.N.C. engineering science at 

SI and S82 levels and applied mechan- 

ics and applied heat at S3 level. 
There are fifty-eight experiments 

given, grouped under six headings: 
strength of materials, statics, simple 
lifting machines, hydrostatics, hy- 
draulics, and heat. Within these 
divisions the experiments increase in 
difficulty. In the introduction the 


correct method of writing up an 
experiment is briefly outlined and 
three typical model reports, com- 
pletely written up, are also given. 

The book is included in the 
publisher's Technical Colleges Series 
and is well up to the standard of its 
companion volumes. It should gain 
a welcome among both students and 
staff of technical colleges. 


Practical Welding Repairs. By C. G. 
Bainsbridge, M.I1.Mech.E. London, 
1960; Temple Press Limited. 15/- 
net (by post 15/9). 128 pp. 
54 x 8} in. 

This book sets out to give a 
concise and complete coverage of the 
applications of oxy-acetylene and arc 
welding to repair and maintenance 


books 








The author devotes the opening 
chapter to a simple account of the 
properties of metals and to an 
explanation of the various technical 
terms and names used in connection 
with metals. The three chapters which 
form the core of the book deal with 
the welding of wrought metals and 
castings and with the rebuilding and 
hard facing of worn parts. There are 
also short chapters on miscellaneous 
repairs and the care of equipment 
and operating safety. 

This is a useful work and should 
provide the repair welder with the 
necessary information to carry out 
the many tasks required of him today. 


Woods Practical Guide to Fan 
Engineering. Edited by W. C. 
Osborne, B.Sc.Eng.(Lond.) and 
C. G. Turner, M.A.A. Colchester, 
1960; Woods of Colchester 
Limited. 17/6 net (by post 19/-). 
290 pp. 6 « 94 in. 

Since it was first published in 1952, 
more than 20,000 copies of the Guide 
have been sold, and a French edition 
published, testimony indeed to the 
value the work. 

For this edition the original text 
has been brought up to date and 
some new material added. This con- 
sists of sections on drying and air 
heating dealt with from the stand- 
point of the engineer responsible 
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for the supply conditioning and con- 
trol of the air used in process work. 

Apart from the value of the text, 
which needs no recommendation, the 
publishers can be complimented on 
the excellent book production. Illus- 
trations and tables are invariably 
clear and intelligible and the layout 
beyond reproach. 


Diesel Engineers and Users Associa- 
tion.—A falling-off in returns sub- 
mitted by members is one of the 
items recorded in the annual report 
for 1958-9 of the Diesel Engineers 
and Users Association, 18 London 
Street, London EC3. This diminu- 
tion is accounted for by a number of 
users going over to the purchase of 
electricity from National Grids 
while retaining diesels as stand-by. 
The report contains an alphabetical 
list of diesel undertakings with 
particulars of engines, notes and 
comments from members, discus- 
sions at the annual general meeting, 
and written contributions. A paper 
entitled “The Inventions of 
BICERA” presented to the 
association by W. P. Mansfield, 
director of the British Internal 
Combustion Engine Research 
Association, is also included. 


BISRA Report.— Details of a research 
programme embracing the whole 
field of iron and steel technology 
from ore to finished product are 
given in the annual report for 1959 
of the British Iron and Steel Associa- 
tion, 11 Park Lane, London WI. 
The projects being undertaken by the 
various departments include a 
method for studying the processes 
which take place inside a_blast- 
furnace; the automatic control of 
electric-arc furnaces; a system for the 
automatic processing of works data; 
and the use of electronic computers 
as a management tool. The report 
also records an increase in the 
association’s membership, an im- 
proved annual income and extensions 
to laboratory premises. 


Patterns of Industrial Growth.—A 
Statistical summary and analysis of 
the dimensions and patterns of 
growth within the industrial sector 
over the twenty-year period of 1938 

1958, and of the structure and dis- 
tribution of industrial activity and 
resources in pre-war and post-war 
years, is given in a book, “*Patterns 
of Industrial Growth’’, published by 
United Nations (H.M.S.O., 60/6 net). 
The rates of growth in output, em- 
ployment and productivity of labour 
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EDGAR ALLEN 


EQUIPMENT 
FOR THE 
MINING INDUSTRY 


Edgar Allen Stag Jaw Crusher 55 inches 32 inches 
with composite type sectional body. Capacity from 
80 to 200 tons per hour. 


EDGAR ALLEN 
& CO. LIMITED 


IMPERIAL STEEL WORKS ~- SHEFFIELD 9 


Jaw, Single Row, Multi-Hammer Swing Claw, Double 
Roll, Double Shaft, Kibbling Roll Crushers. 


Crushing Rolls. 

Resonance Screens. 

Batch, Continuous and Screening Type Ball Mills. 
Hammer Mills. 


Rotary Single Shell, Double Shell, Pneumatic and 
Cross Shelving Types, Turbo, Endless Carrier, Fine 
Film, Board Dryers. 


Rotary Kilns. 


Pulverized Fuel Plants for Industrial Furnaces (Ball 
Mill, Ring Roll and Beater). 


To EDGAR ALLEN & CO. LTD., SHEFFIELD 9 ENG 24MW | 


| Please post data on to 
(insert choice) 


NAME 
| POSITION 


FIRM 


| ADDRESS 
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BOOKS 


between 1938 and 1948 and during the 
post-war period are compared for 
the mining and manufacturing indus- 
tries, such as coal mining, textiles, 
chemicals, metal products, of the 
world, of various regions and coun- 
tries at different stages of industrial- 
ization. The patterns and interrela- 
tions of expansion in output, employ- 
ment and productivity of labour are 
also analysed. 


Manchester Association of Engineers. 

The transactions of the Manchester 
Association of Engineers for the 
sessions 1956-57 and 1957-58 have 
now been published. As in previous 
volumes a number of valuable 
papers originally delivered to the 
association have been reprinted. 
1956 was of course the centenary 
year of the association and in the 
1956-57 volume a number of 
sections have been devoted to the 
celebrations. The Manchester 
Association has had a distinguished 
history and can justly claim to have 
contributed greatly to the develop- 
ment of engineering in the North; 
there is litthke doubt that in the 
coming technological age it will 
continue to do so. 


Iron and Steel Board.—In order 
better to acquaint steel users, steel 
producers and others’ generally 
interested in the steel industry with 
its work, the Iron and Steel Board 
has prepared a_ thirty-two page 
booklet “The Iron and _ Steel 
Industry—what it is and what it 
does”. This describes in some detail 
the composition and work of the 
board and, as this information has 
never before been published in such 
a comprehensive form, it should be 
of considerable value. The booklet 
can be obtained from the board at 
Norfolk House, St. James’s Square, 
London SWI. 


Aluminium for Ships.—A new edition 
is now available of the Aluminium 
Development Association’s Informa- 
tion Bulletin 18, “Working Alu- 
minium in Shipyards’’. (Price: 2s.). 
The general plan of the book is 
substantially as before, the first 
major section dealing with working 
practice such as_ sawing, 
milling, arc cutting, bending and 
forming, and sheet metal work. 
In the second section dealing with 
joining methods, prominence is 
given to the inert-gas shielded-arc 
methods developed since the first 
edition was published. Other major 
sections of the book deal with 


MECHANICAL 


WORLD, October, 


practice when aluminium is in 
contact with other materials—with 
a special note on boundary bar 
connexions—and with painting and 
protection. The address of the 
Association is 33 Grosvenor Street, 
London WI. 


Petroleum Equipment.—The Council 
of British Manufacturers of 
Petroleum Equipment has published 
the 1960 edition of the “Classified 
List of Equipment and Services”, 
revised and enlarged to bring up to 
date the information in the biennial 
catalogue “British Petroleum 
Equipment’. 1959/60 edition. This 
separate edition lists an additional 
78 members. There has also been 
considerable extension of headings 
and sub-headings to cover the 
widening sphere of members’ 
activities and to facilitate the rapid 
location of equipment items and the 
manufacturers concerned. Copies are 
available from the council offices, 
2 Princes Row, Buckingham Palace 
Road, London SWI, post free 10/- 
each. 


Buyers’ Guide.—The 1960 edition of 
‘“*Machinery’s Annual Buyers’ Guide” 
gives the names, addresses, and 
products of some 4,500 suppliers of 
machine tools, small tools, metals, 
materials and plant used in modern 
engineering factories. All makers of 
machine tools in Great Britain are 
listed, as well as the British agents 
for machines by leading overseas 
companies. There is a new Russian 
English technical translation of 
approximately 1000 terms, and lists 
of foreign machine tool makers’ 
associations, professional and 
scientific institutions, research 
organizations, advice bureau, and 
trade associations. The guide is 
priced 12/6, post free, from 
Machinery Publishing Company 
Limited, National House, 21 West 
Street, Brighton 1. 


Scottish Engineers.—The Institution 
of Engineers and Shipbuilders in 


. Scotland is the principal Scottish 


technical association and the third 
oldest engineering institution § in 
Great Britain. Its year Book and 
List of Members for 1960 (7/6 to 
non-members from 39 Elmbank 
Crescent, Glasgow C2), contains a 
brief account of the institution and 
its work, extracts from the Council 
report for the past year, as well as 
lists of members, memorandum, 
articles of associations, etc. 


1960 


Oil Engine Driven Pumping 
Machinery.—This is the title of a 
paper presented earlier in the year 
at a general meeting of the Diesel 
Engineers and Users Association, 
18 London Street, London EC3, 
by P. F. Morgan, M.A.(Cantab), 
A.M.I.Mech.E.,A.M.I.E.E., 
A.M.1.Mar.E., and now published 
in the proceedings of the association. 
Cost rather than method of drive is 
often the prime concern of the pur- 
chaser of pumping machinery and for 
this reason economic considerations 
predominate throughout the paper. 





Standards 


New 





Identification of Pipelines (B.S. 1710: 

1960). Price 6/-. 

British Standard ground colours 
are specified to distinguish between 
the various classes of contents of 
pipes—white for air, canary yellow 
for town gas, dark grey for chemicals 
and so on. Colour bands are specified 
to individualize within classes; for 
example, a pipe containing butane 
would be dark grey, with a red 
band; one containing carbon mon- 
oxide would be dark grey with red 
and yellow bands. Lettering is recom- 
mended in certain instances. Hazard 
markings have been introduced for 
use when the contents of a pipe may 
be radio active. A pipe with a light 
orange ground and black diagonal 
crossed stripes, for example, would 
indicate the presence of heavily 
radio-active hazards. The 16-pp. 
standard contains five pages of fully 
annotated colour diagrams. 


Silicone-rubber-insulated cables and 
flexible cords (B.S. 3258: 1960). 
Price 5/-. 

This new standard has been pre- 
pared in view of the increasing use 
of silicone-rubber-insulated cables 
and flexible cords. It covers a range 
of these cables and cords in conduc- 
tor sizes up to 0-06 sq in. suitable 
for a maximum conductor operating 
temperature of 150°C. The specifica- 
tion takes the same general form as 
other British Standards for rubber- 
insulated cables but is confined to 
single-core, twin and _ three-core 
cables and cords finished either with 
glass braid and silicone varnish, or 
with asbestos braid and heat-resisting 
compound. The usual tests are 
included, with an additional heat- 
cycle test for single-core glass- 
braided flexible cords only. 


British Standards 
London WI. 


Institution, 2 Park Street, 











Les an awkward postition 


but an EASY FIXING 




















In awkward corners what an astonishing 
difference Rawlplug Fixing Devices make! 
Every job becomes simple and 
straightforward —a better fixing in far less 
time than by any other method. 

For screws there’s the famous Rawlplug — 
every size up to }” diam. coach screws; if 
it’s a bolting job (#” to 1” diam.) — use 
Rawlbolts — no cement needed! For every 
kind of material, indoors or out (even under 
water!)— there’s a Rawlplug Fixing 
Device that saves time, and Rawlplug Tools, 
hand or power, that bore the holes easily 
and at record speeds, 


Write our Technical Department for free 
advice on your fixing problems, 


THE RAWLPLUG COMPANY LTD. 
CROMWELL ROAD - LONDON S.W.7 


THE WORLD-WIDE FIXING 
DEVIGES ORGANISATION 


Rawlplugs, Rawltools, Rawlbolts, Rawltamps, Rawl- 
nuts, Bolt Anchors, Screw Anchors, White Bronze 
Plugs, Rawltoggles, Rawlclips, Cement in Sockets, 
Durium Drills and Hole Boring Tools for Hand, 
Electric Hammer or Pneumatic Hammer operation. 
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Personal 

Mr. Charles Dodd has been appointed Press 
officer to the Cementation group of 
companies. 

SGB BUILDING EQUIPMENT DrIvISsION have 
appointed Mr. John S. Whitworth as 
manager of their shuttering department. 


HapFieLDs Limirep, Sheffield, announce 
the appointment of two further local 
directors: Mr. Denis R. Ward, F.I.C.A., 
assistant secretary of the company and 
secretary of several of the subsidiary 
companies in the group and Mr. Arthur W. 
Gurney, A.C.W.A., chief cost accountant 
of the company. 

Mr. R. W. Stuart Mitchell, M.Sc., 
A.R.C.S.T., A.M.LC.E., M.1.Mech.E., has 
relinquished his appointment as group 
chief engineer to Associated British En- 
gineering Limited in order to accept the 
new Chair of Gas Turbine Technology at 
the Tchnological University of Delft, 
Holland. By agreement with the University 
authorities, Professor Mitchell will retain 
his connexion with Associated British 
Engineering Limited as technical adviser 
to the group for a period of two years in 
the first instance. 

Mr. V. C. Price has been appointed a 
director of Sandvik Steel Band Conveyors 
Limited. 

Mr. Wilfrid J. Fry, A.M.Brit.L.R.E., a 
director of Solartron Research & Develop- 
ment, Limited, has been appointed sales 
director and commercial manager of 
Solartron-John Brown Automation, Limi- 
ted, 20, Eastbourne Terrace, London W2, 
manufacturers of the Gompertz automatic 
warehouse with world rights, including the 
U.S.A., for the automatic supermarket. 


BRITISH INSULATED CALLENDERS 
Cables Limited announce the appointment 
of Mr. P. M. Hollingsworth, M.Eng., 
M.LE.E., M.A.M.LE.E., as assistant chief 
engineer. 

Mr. E. B. Thain has been appointed 
manager of Yates Plant Limited, one of 
the Baker Perkins Group of Companies. 


Mr. J. L. Paisley, M.B.E., M.Eng., 
M.LC.E., has been appointed divisional 
road engineer, North Western Division, 
in succession to Mr. V. H. Haynes, 
A.M.IL.C.E. who retired on August 31 last. 


The Rt. Hon. The Viscount Head of Throope, 
P.C., C.B.E., M.C., has resigned from the 
board of Associated Electrical Industries 
Limited as a result of his appointment as 
the first High Commissioner in the 
Federation of Nigeria. Sir Joseph Latham, 
C.B.E., has been elected a director. Sir 
Joseph was formerly deputy-chairman of 


MECHANICAL WORLD, October, 


the National Coal Board. He is a chartered 
accountant. Mr. C. R. Wheeler, C.B.E., 
has been appointed an additional vice- 
chairman of A.E.I. and will take up 
executive duties in 1962. 

Tuspe INVESTMENTS LIMITED announces 
that Mr. C. H. T. Williams, J.P., chairman 
of Park Gate Iron & Steel Company 
Limited, and Round Oak Steel Works 
Limited and Mr. E. G. Plucknett, managing 
director of Simplex Electric Company 
Limited have been appointed to the board. 


Mr. G. C. Roberts has been appointed 
commercial director of Fairey Engineering 
Limited. 

Mr. William Ronald Mills has joined 
Stanley Works (G.B.) Limited, makers of 
Stanley tools, as general sales manager 
taking charge of those functions previously 
carried out by the sales director, Mr. 
Warwick M. Dingley. Mr. Dingley has 
taken up the new appointment of director 
of marketing in Europe for the whole of the 
Stanley Organization, although he remains 
on the board of directors of the British 
company. 

BRITISH INSULATED CALLENDER’S CABLES 
Limited announce the appointment of 
Mr. J. Banks, M.Eng., M.IL.E.E., as chief 
engineer of the power cables division with 
effect from July 1, 1960. 

Tue following appointments are made in 
the filtration division of Simmonds 
Aerocessories Limited, a member of the 
Firth Cleveland Group: Mr. N. J. Cubitt, 
assistant sales manager for Fram filters for 
the motor vehicle and engine manufacturing 
industries. Mr. E. K. Martin, assistant sales 
manager for industrial filters. 

M. J. Alcock has been appointed to the 
board of Midgley & Sutcliffe Limited, the 
600 Group company which manufactures 
the ‘Richmond’ range of radial drills and 
milling machines at Hunslet, Leeds. 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 
have appointed Dr. David Conrad Milner, 
M.A., as editor of the new AEI technical 
journal AE/ Engineering. He will take up 
his post at the end of the year. 

Mr. Frederick Baillie, who has joined the 
Cambridge Instrument Company as produc- 
tion manager will be responsible for all 
aspects of production planning at the 
company’s three factories in the United 
Kingdom. 

Mr. J. H. Taylor has been appointed general 
factory manager of Massey-Ferguson’s 
Banner Lane tractor plant in Coventry. 
This announcement was made today by 
Mr. H. A. Wallace, vice-president manu- 
facturing and a director of the international 
farm machinery firm. 


1960 


Obituary 
We regret to record the death of Mr. Harry 
Douglas Smith, managing director of 
Gamble & Smith Limited, on August 17, 
in his 67th year. 


Addresses 


CHARLES CHURCHILL & Co. LIMITED are 
moving their Manchester branch office and 
warehouse from St. Simon _ Street, 
Salford, 3, to 2-12 The Crescent, Salford 5. 
Telephone: Pendleton 1382, Telegrams: 
Opodeldoc, Salford 5. 


GRESHAM DeveLopMENTS LimiTeD of 
Twickenham Road, Hanworth, Middlesex 
and Lion Electronic Developments Limited, 
Hanworth Trading Estate, Feltham, Middle- 
sex, have been amalgamated to form a 
new company, Gresham-Lion Electronics 
Limited, Gresham House, Twickenham 
Road, Hanworth, Middlesex. Telephone: 
FELtham 2271. The directors are John P. 
Coleman, M.L.E.E., J. A. Clegg, M.Sc. 
(Eng.), and C. B. Speedy, Ph.D.B.E.(Hons.), 
A.A.LE.E. 


WALKER, CROSWELLER of Cheltenham 
manufacturers of Leonard thermostatic 
mixing valves, Unatap spray taps, and 
Arkon instruments—have opened a new 
office block in the town. This houses their 
Sales and Service departments, which 
retain the old telephone number (Chelten- 
ham 56317) and address. Departments at 
the factory (Accounts, Works Offices, 
Buying and Publicity) have a new number: 
Cheltenham 56366. 


THE new telephone number of the Chessing- 
ton depot of British Insulated Callender’s 
Cables Limited is Lower Hook 3366/7/8. 
The new address of the Reading branch of 
B.L.C.C. is Katesgrove Lane, Reading. The 
telephone number remains as _ before, 
Reading 55074. 


FLexipLe Drives (GiLMANS) LimiTep have 
now completed the transfer of their 
registered office and works from Carlton 
House, High Street, Smethwick 41, to 
Skatoskalo Works, Millers Road, Warwick 
(Telephone: Warwick 448-9). 


THe Scottish office and stockroom of 
Martonair Limited, manufacturers of pneu- 
matic equipment, have been moved to 128 
Nithsdale Road, Glasgow Sl. Telephone: 
Pollok 3929. Mr. R. Laidlaw, Scottish 
manager, continues to be in charge. 


THE DrayTON REGULATOR & INSTRUMENT 
Company Limited will take over the Bridge 
Works of S. C. Johnson & Son Limited 
(Johnson’s Wax) towards the end of the 
year. 








THAT 


SHUG 


YOU WANT IS 


WAITING FOR vou 


No. 1200. Three dozen Assorted 
Light Expansion Springs, suit- 
able for carburettor control, 
etc. 13/6. 


Wainy 
rddddaytn | 


2% My, 


No. 98A. Three prong Assorted 
1” to 4” long, a ” diam., 
19G to 15G. 5/6. 


No. 753. Three dozen Assorted 
Light Expansion }” to }” diam., 
2” to 6” long, 22 to 18 S.W.G. 
10/6. 





No. 760. Three dozen Assorted 
Light Compression ae 1” 
to 4” long, 22 to S.W.G., 
2” to }” diam. 6/6. 





No. 757. 
pression, 
to %” diam., }” 
27 to 19 S.W.G 


Extra Light Com- 
1 gross Assorted, }” 
to 24” long, 
15/-. 





Have you a Presswork problem? 


If so, the help of our Design Staff is yours for the asking. 








Really interested in Springs? 
“Spring Design and Calcula- 
tions”’ 9th Edition tells all 
post free 12/6. 





Cut Production Costs with 
Terry’s Wire CIRCLIPS. We 
can supply ory sae from 
stock rom #4” to #” 








No.758.Fine ExpansionSprings. 
1 gross Assorted }” to }” diam., 
mM to 2” long, 27 to 20 S.W.G. 


Looking for good Hose Clips? 
Send for a sample of Terry’s 
Security Worm Drive Hose 
Clip and price list. 











No. 1217. One gross 


Assorted Springs. A complete 


Garage Service Kit. 42/- each. 


We know exactly how difficult 
it is to find springs for 
experimental work . . . we’ve 
been making quality springs for 
over 100 years. So, we confidently 
offer you our excellent range of 
small boxed assortments which 
covers a very wide range. 

We can only show a few boxes. 
Send us a p.c. for our full list. 

If ever you are stuck with a 
spring problem let our Research 
Department put their long 
experience at your disposal. 


HERBERT TERRY 
& SONS LTD 
Redditch, Worcs. 


(Makers of Quality Springs, Wireforms 
and Presswork for over 100 years) 
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THe A.E.I. Midland Regional office in 
Birmingham has moved from its addresses 
in John Bright Street and Hospital Street 
to the following single address: Associated 
Electrical Industries Limited, Gloucester 
House, 65 Smallbrook, Ringway, Birming- 
ham 5. Telephone numbers: Midland 6335, 
and Midland 9551. The special sales offices 
of A.E.1.-Birlec Limited, A.E.I. Lamp and 
Lighting Company Limited, A.E.I. Sound 
Equipment Limited, the Cable Division, 
Radio and Electronic Components Division, 
and Telecommunications Division as well 
as Siemens Ediswan Lamps and Lighting, 
the X-Ray Service Department, and the 
Construction and Erection Departments 
remain at their present addresses. 


A new Hydro-electric Division is to be 
formed within The English Electric Com- 
pany at Netherton Works, near Liverpool, 
to combine all aspects of the company’s 
hydro-electrical engineering. 

THe address of the new European sub- 
sidiary of Anti-Dust Services Limited is 
Anti-Staub GmbH., Eschborner Land- 
strasse 172, Frankfurt am Main—Rodel- 
heim, Germany. Telephone: 78 28 35. 
Telegrams: Antistaub. 


Contracts and 

Work in Progress 

LEAR INCORPORATED has received a £1°5 
million contract from the Royal Canadian 
Air Force for flight director indicators. 


WILLIAM Bospy & Co. Limirep.—Contract 
valued at approximately £11,500 from 
Foster Wheeler Company Limited, for a 
hot lime-base exchange plant and deaerator 
to be installed in the Tideway Oil Refinery 
near Copenhagen. 

£7,000 contract to supply two complete, 
automatic, base-exchange plants for two 
sugar beet factories to be built in Russia by 
Vickers & Bookers Limited. 

Two contracts from the National Coal 
Board, valued together at approximately 
£13,000, for fully automatic type dealkaliza- 
tion/base exchange plants—one for Sutton 
Manor Colliery and the other for Altham 
Coke Ovens. 


ELECTRICAL 
Turbine-Generator 


ASSOCIATED INDUSTRIES 
Limited. Division: 
Contract worth over a quarter of a million 
pounds sterling awarded by Jamaica 
Public Service Company Limited to 
Associated Electrical Industries Export 
Limited, for generating plant for an ex- 
tension to the Hunt’s Bay Power Station, 
Kingston, Jamaica. Engineering and con- 
struction of the extension to the power 
station is being carried out by Stone & 
Webster Engineering Limited, London. 
Order from the Central Electricity Genera- 
ting Board for one of two 3000 rpm single- 
axis 375-MW _ turbine-generators to be 
installed in the mid-nineteen-sixties at 


Drakelow ‘C’ power station near Burton- 
on-Trent. Transformer Division: Order 
from G. W. B. Furnaces Limited, of 
Dudley, Worcestershire, for two 40,000- 
kVA arc furnace transformers to be installed 
in the Templeborough melting shop of the 
Steel, Peech & Tozer branch of United 
Steel Companies Limited. Order from the 
Central Electricity Generating Board, 
Southern Project Group, for high-voltage 
testing equipment to be installed at the 
Central Electricity Research Laboratories 
at Leatherhead. Motor and Control Gear 
Division: Contract worth £339,000, for six 
steelworks process line drives from 
Richard Thomas and Baldwins Limited. 
All the electrical equipment will be installed 
at the new Spencer Works at Llanwern, 
near Newport, Monmouthshire. 


British Raimways.—The following con- 
tracts have been placed by the Scottish 
Region. James White (Contractors) Limited, 
Edinburgh. Extension of examination pits, 
Leith Central diesel depot. James Crawford 
& Co. Limited, Glasgow. Modernization of 
Hanover Street and Dundas Court entrances 
Queen Street station, Glasgow. James 
Young (Contractors) Limited, Glasgow, 
Raising of superstructure, bridges Nos. 
157 and 158 between Burnside and Kirkhill. 


FIELDING & PLAtr Limitep, of Gloucester. 

-A £250,000 contract for three horizontal 
extrusion presses has been awarded by 
Aluminium Menziken AG., of Switzerland. 


Bue_t Limirep, 3 St. James’s Square, 
London SWI (a_ subsidiary of Edgar 
Allen & Co. Limited of Sheffield), have 
received an order worth approximately 
£100,000 for the erection of three Buell 
vertical turbo dryers, each with an output of 
94 tons per hour of china clay, for installa- 
tion at three sites in the Cornish area. 


ENGLISH ELectric Export & TRADING 
Company Limited.—The U.S. Department 
of the Interior has awarded a contract for 
two 85,000 hp Francis Water turbines, 
worth some £275,000 ($832,830) for the 
Bureau of Reclamation’s Trinity Power 
Plant, near Lewiston, California. 

THE CEMENTATION GROUP OF COMPANIES. 
—Contract awarded the Rhodesian Com- 
pany of the Cementation Group for the 
exploratory work connected with the 
second phase of the Kariba power scheme. 


W. H. ALLEN Sons & Co. LimitTEeD.— 
Order through G. & J. Weir Limited, 
Glasgow, for two Allen-Stoeckicht epi- 
cyclic gear units for motor-driven hori- 
zontal boiler feed pumps for installation 
in Thorpe Marsh Power Station of the 
Central Electricity Generating Board. Order 
through Gwynnes Pumps Limited, London 
and Lincoln, for four Allen-Stoeckicht 
epicyclic gear units for motor-driven 
vertical circulating-water pumps _ for 
installation in *B’ Blyth Power Station of 
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the Central Electricity Generating Board 
Northern Project Group. 


WESTINGHOUSE ELECTRIC INTERNATIONAL 
Company U.S.A.—A $20 million contract 
for a 225,000-kilowatt power station near 
Tijuana, Lower California, has been 
awarded by Mexico’s Comision Federal de 
Electricidad. Westinghouse Electric 
Corporation and the United States Atomic 
Energy Commission have signed a three year 
extension of the contract for the company’s 
operation of the Bettis atomic power 
laboratory. 

VICKERS-ARMSTRONGS LimiteD.—Order for 
a 5-Unit Scott Vickers newspaper press 
for the Bristol Evening Post. 

OPPERMANS GEARS LIMITED, Newbury 
Berkshire.—Lorry loads of specially 
designed three-speed gearbox units have 
recently been leaving for Imperial Chemical 
Industries Limited's factories in the U.K.., 
in South America for plastics manufacture, 
and in South Africa where they are used 
for the manufacture of explosives. 


JAMES BooTH ALUMINIUM LimiTED.—Order 
value £80,000 from Stordy Engineering 
Limited (Cumbria House, Goldthorn 
Hill, Wolverhampton) for the first multi- 
zone, fully air circulated, radiant tube 
soaking pits in the country, for installation 
in their Kitts Green Works, Birmingham. 
They will be used in conjunction with 
James Booth’s 148-in. four-high, hot 
reversing mill—the largest of its type in 
Western Europe—which will be installed 
during the second half of 1961. 


Business Developments 


Trading agreements 
WILLIAM Bosy & Co. 


LimiTeD and N.V. 
Bronswerk, Amersfoort, Holland, have 
signed a general agreement for the manu- 
facture of Boby Water Treatment Plant 
in the Benelux countries and the rest of 
Europe excluding Scandinavia and Italy. 
E.M.I. Evecrronics Limirep andthe 
Swedish SAAB Aircraft Company have 
made an agreement for technical and com- 
mercial co-operation. In future SAAB will 
sell E.M.I.’s equipment throughout 
Sweden, Norway and Denmark and E.M.lI. 
Electronics will market SAAB products in 
the British Commonwealth and other 
countries. 

Dowty Hyprautic Units Limirep, of 
Ashchurch, Glos., have concluded licence 
arrangements with Berry Hydraulics, 
Mississippi, and Malcolm Moore Industries 
Limited, of Melbourne, for the manufacture 
of balanced gear pumps and motors. 


Company acquisitions 

MorTIMER ENGINEERING COMPANY has been 
acquired by B. Elliott & Co. Limited and 
will, in future, trade as Mortimer Engineer- 
ing Co. Limited. 





BETTER-THAN-EVER THERMAL 
AND MECHANICAL RATINGS ! 


LESS COST AND SIZE 
PER HORSE POWER ! 


NOW FAN COOLING ON 
SMALL ‘ADAPTABLE’ UNITS 


See the (“ZY 


RADICON Worm Reducers 


and get all the performance figures at a special EXHIBITION 


at the old Swan, Harrogate, from 3rd to 7th October, inclusive, from 10.0 a.m. 


Buffet . Film Show 


DAVID BROWN 
iG geno 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
RADICON DIVISION - PARK WORKS - HUDDERSFIELD - TELEPHONE: 3500 
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BUSINESS & PROFESSIONAL 


Simms Motor & ELECTRONIC CORPORATION 
Limited have acquired for a sum in the 
region of a quarter of a million pounds, 
the whole of the issued share capital of 
Dawe Instruments Limited of Ealing, 
Middlesex, and their associated manu- 
facturing company, L.M.K. Manufacturing 
Company Limited of Brentford. 

W. H. ALLEN Sons & Company have 
purchased the Pyghtle Works of John P. 
White & Sons which adjoins the Com- 
pany’s main Queens Works at Bedford. 


Carp & Rayner Limitrep have acquired 
the patents, trade marks and manufac- 
turing rights of the Turn-Over Filter 
Company of Prince Regent Road, Belfast, 
and have incorporated as a_ subsidiary 
Company, to operate from the same address, 
the Turn-Over Filter Company (London) 
Limited. 


THE MELBRO MACHINE TOOL COMPANY 
have acquired sole selling rights throughout 
the United Kingdom for all equipment 
manufactured by the Peugeot organization. 


G. & J. Weir Limitep are acquiring the 
complete compressor business of Alley and 
MacLellan (Polmadie) Limited, and within 
the next six months the production of 
“Alley” units will be transferred from 
Polmadie to the Cathcart Works of G. & J. 
Weir. Quoted delivery dates will be hon- 
oured, and there will be full continuity of 
service to customers 


Dowty Group Limitep of Cheltenham 
have acquired Designex (Coventry) Limited, 
specializing in the design and manufacture 
of multi-spindle tooling and special purpose 
equipment. 

CAMBRIDGE INSTRUMENT COMPANY LIMITED 
announce 100 per cent. acceptance of their 
offer to the shareholders of Electronic 
Instruments Limited, Richmond, Surrey, 
and the merger between the two companies 
has been completed. 


Agents and distributors 

THE Davip BROWN CORPORATION of 
Huddersfield, and Foote Brothers Gear and 
Machine Corporation, of Chicago, have 
amplified their agreement to provide new 
distributive arrangements for David Brown 
gear products in Canada and in Western 
America. A jointly-owned company, David 
Brown—Foote Gears Limited, will take 
over the sales and distribution in Canada 
and Foote Brothers who have taken over 
the gear division of David Brown Inc., 
San Leandro, California, will be responsible 
for sales and distribution in Western U.S.A. 
WICKMAN LiMiTED, Coventry, have acquired 
sole selling rights in the United Kingdom 
for the range of machine tools produced by 
The Gisholt Machine Company, Madison, 
Wisconsin, U.S.A., and its associated sub- 
sidiary company Gisholt Machine Com- 
pany (Great Britain) Limited. 


HENRY Boot & Sons (PLANT) Limitep of 
Dronfield, Sheffield, have been appointed 
main stocking dealers for the John Deere 
Lanz Industrial Equipment with includes 
Crawler, Loader, Backhoe and many other 
attachments. 


BrAyY CONSTRUCTION EQUIPMENT LIMITED, 
Feltham, Middlesex, have appointed Wm. 
G. Search Limited, Whitehall Road, Leeds, 
as sole agents in Yorkshire, Lancashire, 
North Wales and Cheshire, for their range 
of hydraulic loading shovels. 


WINSTON ELECTRONICS LIMITED, Shepper- 
ton, Middlesex, have appointed Hird- 
Brown, Limited, 244 Marsland Road, Sale, 
Cheshire, as sales distributors to Yorkshire 
Lancashire, Cheshire and North Wales. 


M.E.P.P. Limrrep, the electropolishing 
specialists, announce that their “packaged” 
plants and chemicals are now available 
through the two major metal finishing 
supply houses in the United Kingdom by 
separate agreements with W. Canning 
Limited and R. Cruickshank Limited. 


Where to Find It 


THE COMMERCIAL LiBRARY, Central 
Library, Manchester 2, offers free of charge 
three publications designed particularly to 
help those engaged in overseas trade. The 
first—Shipping, shows the library's 
resources in the literature relating to marine 
insurance, cargo-handling, port facilities 
and shipping movements, in addition to 
shipping registers and directories. National 
Atlases \ist atlases of individual countries 
and the information to be obtained from 
them, together with notes on larger-scale 
maps available for each country. The latest, 
No. 20, in the European Economic Co- 
operation series of reading lists, covers 
recent books and periodical articles on 
E.F.T.A., and E.E.C, Copies are available 
on request from the Commercial Library, 
(Central 7401), (Telex 66149), 


Commercial Apprentice 


Scheme 

ProposaLts by Turner Brothers Asbestos 
Company Limited, (Rochdale and Hindley 
Green) for a commercial apprentice 
training scheme widens the scope con- 
siderably for all school leavers interested in 
industrial education; expert tuition can be 
obtained in a diverse range of academic 
subjects which together make the 
administrative section of any commercial 
enterprise. The period of apprenticeship 
will be approximately five years and those 
successfully completing the course will, 
after a minimum probationary period of two 
years, be strong candidates for promotion 
to supervisors in their chosen field. Full 
details of this commercial apprenticeship 
scheme can be obtained from the Personnel 
Managers of Turner Brothers Asbestos 
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Company Limited, Rochdale and Hindley 
Green, P.O. Box 40, Rochdale, Lancs. 


Mullard Grant 


A NEw laboratory to further investigations 
into the variations in magnetic properties 
of materials at near the absolute zero of 
temperature at present being conducted by 
Dr. Nicholas Kurti, F.R.S., of the 
Clarendon Laboratory, Oxford, is to be 
built. A grant of £25,000 towards the cost 
of the new building has been made by 
Mullard Limited, and the laboratory will 
be called the Mullard Cryomagnetics 
Laboratory. 


Suggestions Scheme 

UNDER a suggestions scheme run by The 
Morgan Crucible Company Limited, 
Battersea, a laboratory assistant in the 
Company's Research Department, Mr. 
James H. Fairweather, has been awarded 
£225. His alteration to the cooling system of 
a laboratory furnace will save approximately 
10 million gallons of water a year, and 
represents an annual saving to the company 
of £400. Mr. Fairweather’s success comes 
after 21 years with the company, which, 
already this year, has paid out £790 to 
employees under the scheme. 


British Timken 
Apprentice Schemes 


BRITISH TIMKEN Division of The Tinkem 
Roller Bearing Company, Duston, 
Northants, have just issued a 40 page 
illustrated booklet of the careers open to 
men and women joining their organization. 
Described are the various training schemes, 
the selection procedure, the provision for 
recreation and sports, and facilities for 
subsequent careers. 


Works Managers 

THE INSTITUTION OF WorKS MANAGERS 
has approved two new branches—the 
Bucks and Berks Branch and the East 
Surrey and Sussex Branch. 


2-year Warranty 
CUSTOMER service Over a two-year period is 
now offered to home users of Jones- 
Shipman precision grinding machines 
installed since March 31 last. 


600 Guineas 

THIS amount is offered in prizes by the 
George Cohen 600 group for the most 
artistic photographs of Jones Cranes in use. 


Japanese Scientific Books 
THe SCIENCE Museum Liprary has recently 
been presented with a collection of Japanese 


scientific and technical books and 
dictionaries on behalf of the Japanese 
Prime Minister, Mr. Nobusuke Kishi. 
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Electrical Aids in Industry 


Infra-Red Heating 


Infra-red heating is the name given to the method 
of using in industrial processes radiant heat from 
heaters specifically designed for that purpose. 
This differentiates it from methods employing 
both radiation and convection, as in furnaces, 
although the effect of the radiation is much the 
same in both cases. 

Radiant heat provides a higher rate of heat trans- 
fer to bodies not highly reflective than does con- 
vection, unless high-velocity forced convection is 
used. The rate of heating of a body depends upon 
the intensity of radiation on its surface, the pro- 
portion absorbed by the surface and, subsequently, 
on heat conduction. In heating very thin bodies, for 
example paint films, the radiation not reflected nor 
absorbed passes through and is in turn e®ected 
or absorbed by the underlying material. This 
reflected heat is partly 
absorbed by the paint fe 
film “‘on the way back’”’. 

Despite this effect it is an 
exaggeration to claim that . 
oe ° . fo 
infra-red “‘heats from the \ 

inside out” and it remains “= T‘y=‘g “cS 
largely a surface heating ~~ ~—~~— 
effect except in a few Oy UMS 
special cases. 

Infra-red heaters mainly use metal-sheathed 
elements in special reflectors, but infra-red lamps 
with internal reflectors are still used in special cases. 
Other types use silica-sheathed elements or quartz- 
sheathed lamps in reflectors. A wide range of 
heaters is available with simple mounting arrange- 
ments to enable heat to be applied quickly and 
effectively either in a production line or in some 
odd corner. 

Control of the charge temperature is effected by 
regulating the heating time and power. In the case 
of a moving charge, this is done by adjusting the 
conveyor speed and the number of heaters in circuit, 
i.e., by adjusting the effective length of the oven. 
Some of the heaters may be controlled by energy 
regulators or adjustable transformers. 

The advantages of 
infra-red heating over 
convection heating in- 
clude reduced heating 
times, reduced floor 
space, lower instal- 
lation costs, almost in- 
stant starting, ability 
to focus the heat, and 
flexibility in effective 
oven length. Infra-red 
ovens can often be 
mounted in the roof, saving valuable floor space. 
Infra-red heating is not generally favourable for 
heating large bodies of low heat conductivity. 


Paint Stoving 
Not all paints are suited to infra-red radiation, but 
suitable paints are stoved quickly and often give a 


Data Sheet No. 13 


better finish. Synthetic enamels are the most 
suitable. Articles successfully stoved include motor 
car bodies, wheels and 
other accessories, refri- 
gerator and washing ma- 
chine cabinets, cylindrical 
drums and barrels, metal 
furniture, valve hand 
wheels, metal toys and a 
host of other articles. 
Lacquers and varnishes 
are being quickly and effectively stoved on jewellery, 
packing strips, tubes, films and similar products. 
Special infra-red lamp ovens stove synthetic finishes 
on wooden furniture and components. In all cases 
stoving times have been reduced very considerably. 























Moisture Extraction 
Sheathed element heaters are particularly useful for 
drying surface water films, their radiation being 
readily absorbed by water. High rates of drying are 
possible provided the water vapour can readily 
disperse. Drying of “contained” water can be 
effected provided the water can diffuse from the 
interior at a rate equalling the surface drying rate. 
With heat-sensitive materials sheathed element 
heaters may have to be arranged to move away from 
the material to avoid overheating if the conveyor 
stops, being interlocked with the conveyor for this 
purpose. Lamps are sometimes used instead for 
such materials because of their (wy 
instaq taneous cut-off. 

Irfca-red is widely used for ¢ 
drying coatings and inks on paper ¢ 
and textile products, bottle seals ¢ 
and labels, clayware and glazes, © 
pigments on leather and many 
other products. 





Plastic Heating 

Infra-red heating is widely used in the plastics and 
allied industries. Typical applications are the pre- 
heating of plastic pellets and of sheets prior to 
moulding, curing of plastic and rubber sheets and 
belts, heat setting of nylon and similar fabrics, 
drying and curing of latex films on carpets and many 
others where a plastic forms the whole or part of 
the product. 

The above are just a few examples of successful 
applications of infra-red. In many other processes 
infra-red heaters can often be fitted quickly and 
cheaply, to save time, labour and floor space and, 
therefore, money. 

y For further information, get in touch with dT 
| your Electricity Board or write direct to the 
| Electrical Development Association, 2 Savoy 
{ Hill, London W.C.2. Telephone: TEMple 
| Bar 9434. 

| Excellent reference books on electricity and 
I productivity (8/6 each, or 9/- post free) are 
| available — “Resistance Heating” is an ex- 
I ample; “‘ Induction and Dielectric Heating ’”’ is 
| another. 

! E.D.A. also have available on free loan in 
! the United Kingdom a series of films on the 
I industrial usesof electricity. Ask for a catalogue. aael 
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Dixylon Catalogue 

A new catalogue for Dixylon plastic 
transmission belting, a precision belting 
for high-speed drives, which is stretchless, 
silent and smooth running, has _ been 
published by the manufacturers, R. & J. 
Dick Limited, Greenhead Works, Glasgow 
SE. This gives information on belt thick- 
nesses, co-efficients of friction, horse-power 
rating per width of belt, etc., and details of 
Dixylon Suplex, an oil resisting belt, and 
anti-static belting. Copies of the catalogue 
will be sent on request 


Ward Group’s Products and Services 

The Ward Group of Companies have 
issued a handsomely produced and lavishly 
illustrated book outlining their many 
products and services. The wide range of 
products includes contractors’ and 
industrial plant, road and building material, 
cranes of many types, granite, nuts and 
bolts. Some of the services available are 
scrap preparation, shipbreaking and works 
dismantling. The address of the Ward 
Group is Albion Works, Sheffield 4. 


Foundry Plant 

The Incandescent Heat Company Limited 
has issued illustrated brochures 
about the foundry plant it manufactures. 
This includes cupolas and charging systems 
suitable for foundries of every size, a 
number of special type cupolas and the 
Whiting cupolette for use where a low 
melting rate is required. Incandescent- 
Whiting wet dust arrestors can be fitted to 
cupolas of any capacity and three of these, 
fitted to 35-ton per hr cupolas are the 
largest in Europe. The company also 
produces hot blast systems; these, used in 
conjunction with cupolas, can in many cases 
effect considerable economy. The brochures 
are obtainable from The Incandescent 
Heat Company Limited, Cornwall Road, 
Smethwick, Birmingham. 


several 


Flanges for Polythene Pipe 

In the jointing of larger sizes of polythene 
pipe by welding flanges to the pipe end or 
by spigot and welding there is 
danger of the material being damaged by 
oxidization or embrittlement because of 
the high temperatures to which these 
processes subject it. Bulldog flanges, 
formed on the end of the pipe out of a 
double thickness of the pipe wall using hot 
gas or vapour under strictly controlled 
conditions so that the temperature is 
raised to no more than 130°C, aim to 
obviate this danger. A leaflet can be obtained 
from the makers, Foster Brothers Limited, 
Lea Brook Tube Works, Wednesbury, 
Staffs. 


socket 


Uses of Plastics 
The widespread use of plastics in modern 
life is described in a twelve page illustrated 
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booklet recently published by the Distillers 
Plastics Group. The booklet describes 
some of these uses and underlines the 
special properties which account for 
the increasing use of plastics in 
such fields as: furnishing and interior 
decoration, long playing gramophone 
records, rainwear, travel goods, kitchen 
equipment, various forms of transport, 
pipes and pipelines, the chemical industry 
and industrial packaging. Copies of the 
booklet “Plastics Serve Everyman” are 
available free from Information Depart- 
ment, The Distillers Plastics Group, 
Devonshire House, Piccadilly, London W1. 


Shaft Seals 

Information bulletin 18 published by 
Crane Packing Limited, Slough, Bucks, 
contains details of their Types 1A and 2 
mechanical shaft seals. These were among 
the earliest to be produced by the company 
and the present versions incorporate many 





Trade Literature 


Readers interested in any of the 
reviewed here can 
by mentioning 


catalogues 


obtain copies 


MECHANICAL WORLD when 


writing to the firms concerned. 





refinements. Their range of services includes 
sealing against air, water, mild chemicals 
and solvents, lubricating oils, and re- 
frigerants. Supplied to fit shafts from # in. 
to 4in. dia, they can be used at running 
speeds up to 3000 rpm. 


Bellows Expansion Joints 

A brochure supplied by the Industrial 
Bellows Division of Teddington Aircraft 
Controls Limited, Ammanford, 
Carmarthenshire, South Wales, provides a 
useful guide for potential bellows users, 
particularly for designers of special equip- 
ment involving the use of bellows. It lists 
examples of engineering applications where 
bellows can be used advantageously, and 
gives details of their manufacture, end 
finishes, recommended attachments, etc., 
and a glossary of technical terms. The 
company also produces a bellows manual 
which is available on request. 


Geared Motors 

Crofts (Engineers) Limited of Bradford 3, 
have issued a list of their Ritespeed geared 
motors, containing full details of power, 
speed, and dimensions. The production 
of these motors is now concentrated under 
one roof enabling the company to maintain 
constant stocks of gear cases, cartridge 
units, electric motors and bearing and to 
offer delivery from stock for units up to 
20 hp. Ritespeed motors incorporate 
Brush industrial type electric motors, a 
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product of Brush Electrical Engineering 
Company Limited, Falcon Works, 
Loughborough. Another leaflet from Crofts 
describes their range of free space hydraulic 
couplings and drives. 


Facilities for Research 

Sponsored research provides a valuable 
service to industry; it gives the large firm 
an opportunity to off-load work crowded 
out by other researches, or work outside its 
normal! scope; and will investigate the oc- 
casional problem for the small firm. The 
Sondes Research Institute, Dorking, Surrey, 
carries Out sponsored research and develop- 
ment in chemistry, chemical engineering, 
mechanical engineering and related sub- 
jects. Its services cover assessment of new 
projects; laboratory research; pilot plant 
development; and the design and proto- 
typing of full-scale plant. Its laboratories 
are also available for ad hoc analysis and 
testing. An illustrated brochure can be ob- 
tained from the Institute. 


Air Conditioning 

A new revised bulletin (B-5529) des- 
cribing in brief the company’s complete line 
of products is now available from American 
Standard Industrial Division, Detroit 32, 
Michigan. The 24-page illustrated bulletin 
describes and gives basic ratings for the air 
conditioning and air handling equipment, 
fluid drives, heat exchangers, surface con- 
densers, steel boilers and related industrial 
products made by the Division. 


Industrial Optics 

A leaflet issued by Wray (Optical Works) 
Limited, Bromley, Kent, gives details of 
optical aids manufactured by this firm for 
scientific and industrial purposes. These in- 
clude binocular magnifiers, inspection 
telescopes and measuring and focusing 
magnifiers. A notable achievement is the 
f/1 copying lens used for recording the 
rapidly moving transients.on cathode ray 
tubes and the f/0-71 lens designed for cine- 
radiography ; the largest apertured lens ever 
made with practical results. 


Switchgear 

Bill Switchgear Limited, Aston Lane, 
Perry Barr, Birmingham 20, have issued a 
number of leaflets covering new designs and 
extensions to their ranges of switch and 
distribution gear. The products described 
are H.R.C. fuse switches, of surface type, 
modern in design and with front operated 
retractable handles; changeover switches of 
double break heavy duty type; and distri- 
bution boards, in both surface and flush 
patterns, specially designed to harmonize 
with modern architecture. Another leaflet 
illustrates the safety shields now fitted to 
arc damping type or H.R.C. distribution 
fuseboards. 


(Continued over) 
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Switchgear Price List 

Bill Switchgear Limited, Aston Lane, 
Perry Barr, Birmingham 20, are now 
distributing a new price list, No. PL660. 


Copies are available upon request. 


Higgs’ Motor List 


Higgs Motors Limited, Witton, 


Birmingham 6, manufacturers of Squirrel 
Cage motors, have recently issued a new 
stock list containing concise details of their 
range of products. 





Berwick (Northumberland). J. P. Simpson 
and Company Limited, maltsters, Green- 
batt, Alnwick, are to erect business premises 
on the Tweedside industrial estate, Berwick. 

Billingham-on-Tees. British Titan 
Products Limited, are planning the erection 
of an eighty-storey office block at Haverton 
Hill Road. 

Cumberland. Unilever Limited are to 
erect a warehouse at Harker. 

Hebburn-on-Tyne. A. Reyrolle and 
Company Limited. Planning approval is 
recommended for the erection of four 
storey block of offices. The architects are 
Cackett, Burns, Dick and MacKellar, 
Ellison Place, Newcastle upon Tyne. 

Houghton-le-Spring (Co. Durham). 
Bursgreen Limited, woodworking 
machinists. The builder for further factory 
additions is W. Norman, West Lane, 
Chester-le-Street. 

Middlesbrough. M. Baum and Company, 
steel stockists, etc., Cleveland Dockyard, 
are to erect metal store and profile cutting 
shop 175 ft. by 95 ft. The architect is 
J. G. L. Poulson, 54 Albert Road, 
Middlesbrough. 

Newcastle upon Tyne. J. Morley, Boyd 
Street. Plans have been approved for the 
erection of workshops in connection with 
the motor trade. The contractors are 
Sadler Brothers, Byker Village. 

Newcastle Regional Hospital Board. 
New boiler plant and engineering services 
at Hunters’ Moor Hospital, Spital Tongues, 
Newcastle. Powell Duffryn Technical 
Services Limited, 29 The Side, Newcastle, 
have been appointed consulting engineers. 

Northallerton. Newcastle Regional 
Hospital Board, Benfield Road, Newcastle 
upon Tyne. Alterations are proposed to the 
engineering services at Friarage Hospital. 
The consulting engineers are A. R. Poole 
and Son, 45 ee Road, Darlington 

Stockton-on-Tees. S. P. Limited, 
Thistle Green, are to erect a transport depot 
on a site of about 5,500 sq yds at Acklam 
Street, Stockton. 

Sunderland. James A. Jobling and 
Company Limited. The contract for 
£200,000 extensions to the Wear Glass- 
works has been let to D. and J. Ranken 
Limited, Stockton Road, Sunderland. The 
architects are L. J. Couves and Partners, 
Grainger Chambers, Hood Street, Newcastle 
upon Tyne. 

Wallsend. J. and E. Hall Limited are to 
carry out extensions to their offices and 
factory and plans have been approved. 
The contractors are Fordyce Brothers, 
Dartford. 

R. Hood Haggie and Son, 171 West 
Road, Newcastle upon Tyne, are seeking 
land for extending their ropeworks at 
Willington Quay. 

Whickham (Co. Durham). Taylor Pallister 
Limited, engineers, Colliery Road, Dunston, 
are to carry out renovations to their factory 
buildings. 

Ashton-under-Lyne. Park Sheet Metal 
Company, 114 Park Street, are to erect a 
new works at the junction of Hill and 
Cavendish Streets. 

Barking. Invicta Foil Limited & 
Cheswright & Nicholls Limited, Alfred’s 
Way. The architects for works extensions 
are F. R. Bullen & Partners, Dacre House, 
Dean Farrar Street, London SW1. 

Basildon. Dewey & Almy Limited, 
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Elvedon Road, Park Royal, London 
NW1O, are to erect a new factory. 

Belfast. White, Tomkins & Courage 
Limited, Corporation Street, are to rebuild 
and re-equip part of their works. 

Birkenhead. K. W. K. (Birkenhead) 

i 16 Park Street. A new factory is 
to be built at Price-Vine-Vittoria Streets. 

Bracknell. Ferranti Limited, Bagshot 
Road. The architect for the erection of a 
new factory and offices is E. A. Ferriby, 
Farley Hall. 

Bradford. F. H. Bentham Limited, West 
End Works, Richmond Road, are to build 
a new works at Legrams Lane. 

Brentford. R. B. Pullin & Co. Limited, 
Phoenix Works, Great West Road. 
Extensions to works. The architects are 
J. Mendleson & Partners, 71 Wimpole 
Street, London W1. 





New Factories 


Brighton. T. W. Barnes & Co. Limited, 
4 Chapel Street. A new factory is to be 
erected at Boston Street. 

Bristol. Bristol Aeroplane Company 
Limited. Extensions are to be made to the 
factory. The architect is E. Ross, Equity 
Law Buildings, Baldwin Street. 

Cardiff. T. Errington & Sons Limited are 
to extend their factory in Rodney Street. 

Chelmsford. Windley Bros. Limited, 
Crown Works, New London Road. The 
architect for the new factory and offices 
at Beech’s Drive is R. C. Harrison, White 
Roding, Dunmow. 

Crawley. Edwards High Vacuum Limited. 
The Manor Royal factory is to be extended. 
The architect is A. E. Barnard, Abbey 
House, Victoria Street, London SWI. 

Dagenham. Coborn Engineering 
Company, 35 New North Road, Ilford, are 
to erect a new factory at the rear of Abbey 
Kapok, Selinas Lane. 

Dartford. [llinois Stoker & Combustion 
Company Limited, Princess Road. Exten- 
sions are to be made to the works. 

High Wycombe. Avon Rubber Company 
Limited. New factory and offices. Thurlow, 
Lucas & James, 86 Easton Street, are the 
architects. 

Hull. Eskimo Foods Limited, Strickland 
Street. Factories are to be built at Madeley 
Street and Walcott Street. 

Kidderminster. T. & A. Naylor Limited. 
Extensions are to be made to Foley Mill, 
Stourport Road. 

Leeds. William Rhodes Limited, Carlton 
Cross Mills. A new factory and offices 
are to be erected at Ring Road, West Park. 

Letchworth. International Computors & 
Tabulators Limited, Blackhorse Lane. The 
architect for extensions to the factory is 
Hugh D. Roberts, 30 Brock Street, The 
Circus, Bath. 

Liverpool. The works of J. & P. Jacobs 
Limited, Paula Works Charnock Road, 
are to be extended. 

London. Whiteroy Engineering Limited 
are to erect a new factory on the site of 
110-114 Grafton Road, London NWI 

Extensions are to be made to the works 
of Dawnays Limited, Steelworks Road- 
York Road, Battersea, SW11. 

Luton. A light industrial factory is to be 
built at Arundel Road for Ketton-Ashwell 
Limited 
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Manchester. Industrial Cooling Equip- 
ment Limited, 123 Liverpool Road. 
Extensions are to be made to the factory 
in Liverpool Road. 

Tizer Limited are to extend their factory 
at Lightbowne Road, Moston. 

Mansfield. Harwood Cash & Co. Limited. 
Extensions are to be made to the factory in 
Walkden Street. 

Portsmouth. Collins & Co. (Tobacco) 
Limited. A new factory is to be erected at 
Portsmouth Road, Cosham. 

Romford. Anglo Cutting Tool Company 
Limited, Marlborough Road, Mawneys. 
Extensions are to be made to the works. 
The architect is J. W. Hammond, Lloyds 
Bank Chambers, Main Road, Gidea Park. 

Scun Scottish Agricultural 
Industries Limited are to erect a basic 
slag works. 

Bartle & Sons Limited, Central Printing 
works, are to build a new works at Station 
Road. 

Sheffield. John Bedford & Sons Limited, 
Lion Works, are to build a new works at 
Neepsend Lane and Mowbray Street. 

Smethwick. G. K. N. Reinforcements 
Limited, Cranford Street. Extensions are 
to be made to the works. 

Surbiton. Presland & Partners, 2la 
Victoria Road. A new factory is to be built 
at Tolworth Brickworks, Red Lion Road. 

Walsall. Ashvic Engineering Company, 
61 Frederick Street. A new factory is to be 
built at Willenhall Lane, Bloxwich. 

West Bromwich. Walsall Conduits 
Limited, Pugh Street, are to make extensions 
to their works. 

West Bromwich Spring Company 
Limited, George Street. Extensions are to 
be made to the works. 

York. William Stevens Limited are to 
make extensions to their printing works in 
Hull Road. 

Airdrie. Airdrie Electronics Limited, a 
Pye company, will expand their electronics 
manufacturing and assembly activities at 
Airdrie where they began work earlier this 
year. 

Carfin. The Carfin Naval Depot, in 
Lanarkshire, is to be used as an industrial 
estate. Seven of the fourteen buildings at 
the depot will be available and work will 
begin on two conversions at an early date. 

Cumbernauld and Strathleven. Burroughs 
Adding Machine Company Limited, 
manufacturers of office equipment, are to 
extend buildings and add new products, 
mainly for export. 

Dalbeattie. Steel Radiators Limited, of 
Middlesex, are to open a new branch 
factory at the former R.N. Armament 
Depot and L.C. factory at Edingham, near 
Dalbeattie, for the assembly of central 
heating radiators. 

In Invergordon Distilleries 
Limited, a new company, will construct 
a grain distillery at Invergordon and has 
begun site work. 

Halbeath, Fife. A bakery manufacturing 
company is to take over the old military 
camp at Halbeath, Fife. 

Inverness. Dickie of Tarbert Limited 
and Resistance Welders Limited of 
Inverness are jointly to sponsor a new 
boat building firm. The new firm will be 
located at the Thornbush Slipway. Pro- 
duction of new sailing boats and repair 
work on vessels up to 600 tons is planned. 
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CLASSIFIED ADVERTISEMENTS I 





Situations Vacant 








ENGINEERS, 
PHYSICISTS 
& MATHEMATICIANS 


are required by the United Kingdom 
Atomic Energy Authority at Doun- 
reay to act as leaders and members 
of teams engaged on various aspects 
of fast reactor technology. The work 
falls into three categories 


(1) Studies of neutronic properties 
of fast reactors by theoretical 
methods 


(2) Provision of general facilities 
for electrical and physics 
measurements and develop- 
ment of liquid-metal tech 
nology and instruments for 
experimental work 


Conceptual studies of future 
fast reactor systems including 
nuclear calculations, analyses 
of control and safety, general 
development of mechanisms 
and study of heat transfer 
problems 


Appointments will be made in the 
Scientific Officer, Experimental 
Officer and Engineer classes 


For the Scientific Officer class 
applicants must have a first or 
second class honours degree or 
equivalent. For posts at the Higher 
levels in this class candidates will be 
required to have had a minimum of 
three years post graduate research 
experience and must be at least 26 
years of age 


For the Engineer class they must 
be corporate members of a senior 
professional Institution, must have 
served a recognised engineering 
apprenticeship and have experience 
of work in these fields 

For the Experimental Officer class 
they should have a pass degree or 
H.N.€ in an appropriate subject 
together with experience of work in 
one of these fields and be at least 26 
years of age 


Starting salaries will be assessed 
according to age, qualifications and 
experience between £755 and £2,460 


Contributory superannuation 
Staff housing scheme 


Hostel accommodation available 
Send postcard for application 
form, quoting reference 352/],44 to 

Personnel Manager, U.K.A.E.A 

DOUNREAY 
EXPERIMENTAL 
REACTOR 
ESTABLISHMENT 


Thurso, Caithness, Scotland 





Machinery, Plant and Accessories 
For Sale 





66 ASSEY” 10-CWT PNEUMATIC 

HAMMER for sale. Overhanging 
type with slides. Anvil set at an angle to 
accommodate long bars. Centre to back 23”. 
Size of bar worked 54” to 10” square. Arran- 
ged for motor drive with 30 hp 400 volt, 3 
phase, 50 cycles motor. Weight about 124 
ton. F. J. Edwards Limited, 359 Euston 
Road, London NWI or 41 Water Street, 
Birmingham 3. 





6¢T{RIGIDAIRE” Low Temperature 
Refrigerators. 49 in.w 28 in.d 
34 in.h ext. Ex Large National User, 
suitable A.C. or D.C. Deep Freezing, 
Storage of Ice Cream, Frozen Foods, etc. 
Price £40.0.0 each. Domestic Refrigerators, 
Service Cabinets and Cold Rooms also 
available. A.R.C., 134 Great Portland 
Street, London W1. MUSeum 4480. 





ANS! ! ! for Dust, fume extraction, air 

conditioning, compressors, accessories, 
motors, etc.; at considerably reduced prices. 
People say—“‘If only we’d known of you 
before ... Write for very interesting list. 
Bellangers, 306 Holloway Road, London 
N7. North 4117. 





UMPS forall purposes. R. L. Christiansen 
Limited, Wordesley, Stourbridge. 
Brierley Hill 78184/5. 





Patents For Sale or License 





HE proprietor of British Patent No. 
603659, entitled “‘Power-lift attach- 
ment for tractors’, offers same for license 





Classified advertisements are inserted 
at the rate of 3/- per line. 











or otherwise to ensure practical working in 
Great Brita{n. Inquiries to Singer, Stern & 
Carlberg, 140 S. Dearborn Street, Chicago 
3, Illinois, U.S.A 





HE proprietor of British Patent No. 

750963, entitled “Improvements in 
gauging apparatus for use in machining and 
grinding operations” offers same for 
license or otherwise to ensure pracitcal 
working in Great Britain. Inquiries to 
Singer, Stern & Carlberg, 140 S. Dearborn 
Street, Chicago 3, Illinois, U.S.A. 





HE proprietor of British Patent No. 

637940, entitled “Tube Coupling Sleeve” 
offers same for license or otherwise to 
ensure practical working in Great Britain. 
Inquiries to Singer, Stern & Carlberg, 
140 S. Dearborn St. Chicago 3, Illinois, 
U.S.A. 





HE proprietor of British Patent No. 

777885, entitled “Plug valve’, offers 
same for license or otherwise to ensure 
practical working in Great Britain. Inquiries 
to Singer, Stern & Carlberg, 140 S. Dearborn 
St., Chicago 3, Illinois, U.S.A. 





HE proprietor of British Patent No. 

707617, entitled “‘Ejecting mechanism 
for punch presses”, offers same for license 
or otherwise to ensure practical working 
in Great Britain. Inquiries to Singer, Stern 
& Carlberg, 140 S. Dearborn St., Chicago 3, 
Illinois, U.S.A. 








Please Mention 


Mechanical World 


and Engineering Record 


when replying to Advertisements 














CIRCLIPS 


3 © 


SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS & WOODWORKING MACHINES 


New and used — many of each EX STOCK —for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Pian. 


FS Edwards itd 
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Anderton 


SRS) 


CATALOG UE from ANDERTON SPRINGS LTD (A8) BINGLEY 2388: 
London Office: HOL 5151 & 5305 





EDWARDS HOUSE 
359-361 EUSTON RD., LONDON, N.W.1 
Phone: EUSton 5000 Telex No. 24264 


and Lansdowne House 
41 Water St., Birmingham 3 
CENtral 7606-8 











eg ABDUL 
a NEWARK 


BOILERS 


; h ( 


LOCO Special RRS 
FIREBOXES in 


pressure Mall PRIM 


of Dished 


VESSELS 


Riveted 
or 
Welded 


WELDED & 
FLANGED 
WORK A 

SPECIALITY 





ABBOTT :GO (ewan) LTD. 


NEWARK BOILER WORKS 
NEWARK, NOTTS, ENGLAND 


Telephone: NEWARK 34 
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The repetition people 
H. FORDSMITH LIMITED 


Hadfield Street Works, Cornbrook, Manchester, 16 
Telephone: Trafford Park 1615-6 





If you want Marwin 


soun d BRIGHT HIGH TENSILE 


soldering bolts 


Highest quality Hexagon 
Head Bolts, Nuts, Studs, 
Sets and special parts 
etc., in Bright, Heat 
Treated High Tensile 
Carbon and Alloy Steels 
for all industries, in sizes 
from 34” up to 3” dia. 
Larger sizes supplied to 
special requirements. 


We also manufacture 
Bright Drawn 

Heat Treated Carbon 
and Alloy Steel Bars 

in Hexagons, Squares and 
Rounds up to 34” dia. 


to say the word.... 


AUXITE 


Say FLUXITE and you show yourself to 

be someone who knows about soldering— 
knows that nothing but FLUXITE will 

give the self-same high standard results, 
whatever the type of soldering job you’re 
doing. It’s the one flux that simplifies a// 
— HIGH TEMPERATURE 
- s CREEP RESISTING 

FLUXITE y | STUD BOLTS 


Specialised products that give 


SIMPLIFIES 4 : fe a 4 ! great resistance when exposed 


to high temperature. 


ALL | J > 4 | Sizes range from }” to 3” dia. 
Full technical details and Md . 
Catalogue on request. 


SOLD pee 


FLUXITE LTD. 
hesiniditeey St, Londen S41 W MARTIN WINN LTD. 
; ne DARLASTON - SOUTH STAFFS. 


Hop 2632 
Phone: JAMES BRIDGE 2072 (5 lines). Grams “ACCURACY” DARLASTON 
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TINIUS ( OLSEN 


C BALANCING 
WANUFACTURED ONDER LICENCE Mw A C Hi | N E &. 





THE E.O. TYPE MACHINE ILLUSTRATED 
INDICATES COMBINED STATIC AND DYNAMIC 
UNBALANCE AND THE ANGLE . STANDARD 
MACHINES ARE BUILT IN A RANGE COVERING 
COMPONENTS WEIGHING FROM 3 OUNCES 
TO 1500 LBS. 


pan KHDOWARD G. HERBERT LTD. 


1s ae LEVENSHULME . MANCHESTER 19 


MAKERS 














. 


No matter what 
make of Press 
Brake you use, our 
FREE TOOL 
SERVICE is at 
your disposal. 


Send for explana- 
tory leaflet. 


Large stocks of 
= Tools are held for 


Seam locking on 22 SWG sheet 
Spin Dryer Bodies 


For making sharp bends in dead 
straight lengths—and for forming 
sections in all metals, in all thicknesses 
up to 20 ft. wide—Bronx Press Brakes 
are faster and more versatile than 
folding machines. They can be tooled 
for seam-locking, punching, shearing 
and notching, etc. 
Range of sizes from 10 to 1,000 tons 
pressure. 
Illustration on right shows 40-ton Bronx Press Brake (with 
Horn attachment) at C & C Products Ltd., Merton Abbey, 
London, S.W., makers of the Drial Major—Spin Dryer. 
The operation shows seam-locking body-front to body- 
back, 











despatch. 


BRONX ENGINEERING CO. LTD., LYE, WORCS. Tel: LYE 2307 & 2308 
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LOAD & RADIUS AT 
WHICH IT IS APPLIED 
en Bigieaces = 


WORKING ANGLE 
IN DEGREES 


OF ENDS 


DIA. OF WIRE BODY 
» LENGTH "- 


TORSION SPRINGS 


This photograph shows a few examples of high-quality precision springs, 

made by Riley. Some were produced to customers own specifications, others 
were the result of recommendations by the Riley design and research department. 
If you have any kind of spring problem, Riley will find the answer to it. 


(The diagram shows information required when ordering this type of spring.) 


4 SNOW 
SINCE 1821 


ad 


e 


There are no finer springs than Springs by 


ROBERT RILEY LTD.. MILKSTONE SPRING WORKS, ROCHDALE, Tel: ROCHDALE 2237 (5 lines) Grams: ‘RILOSPRING’ ROCHDALE TELEX 


/ 





you could see the very 
fine metallic particles 
and grit which 
accumulate in cutting 
oils from grinding 
machines (here seen 
magnified x 500); these 
particles can ruin 

fine finish 


The Hopkinson Centrifuge for cutting oils is designed HOPKINSONS’ 

to provide a large dirt space in an inner cylinder to 

hold the heavy sediment from grinding oils (left). This 

improves the already high separating efficiency and CENTRIFUGAL PURIFIERS 
prevents unbalance. The bow! can be cleaned quickly 

and easily by unskilled personnel For the reclamation of cutting oil 
The illustration shows No. 2 Portable Centrifuge with 8 

kW heater for the oil 


HOPKINSONS LIMITED - HUDDERSFIELD 


HPC/14 
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lb lb 


AJAX 


"| 


DE 


QQ YG] 


W 


ATOR 


FLow iNDIG 


Available in 1” to 6” standard pipe sizes, screwed or flanged. 
Double windows for right or left viewing. Also temperature 
and pressure stats, float level alarms and wall panels. 





F. BAMFORD & CO. LTD 
AJAX WORKS, WHITEHILL, STOCKPORT, CHES. 
Telephone STOCKPORT 6507/9 











We’re putting 
Our cards 


on the table 


Our “‘ace”’ is the largest Flash Welder in Europe, so we believe, for this type of work 
enabling*jobs hitherto considered impracticable to be flash welded. 


WELDING CAPACITY IN SOLID SECTIONS 

Mild Steel F : : ‘ up to 15 sq. ins. cross sectional area 

Stainless and Heat Resisting Steels up 7 sq cross sectional area 

Titanium Alloys is up 6 sq . Cross sectional area 

Flash Welding by Reynolds : 

“Nimonic” 75 ; ‘ up 54 sq. cross sectional area 

gives complete uniformity of weld quality “Nimonic” 80a ; up to 34 sq. . cross sectional area 
and accurate tolerances which minimise “Nimonic” 90 -= . oy up to 2 sq. . cross sectional area 


h d improve yield Welding capacity in Steel Tubes of diameters up to 64 ins cross section area of 
machining and i ve yield, 
8 sq. ins. maximum. 


R t f ey @) L D x, Ask REYNOLDS Technical Staff to advise on YOUR products 


A leaflet No. HE 17, will be sent on request 


FLASH W ELDING | REYNOLDS TUBE CO LTO TYSELEY BIRMINGHAM 11 &) 





yo. bts all one - to the 


Speetog PUSH PULL CLAMP 


REGO. TRADE MARK! 


Ra nad ae . This is the first Clamp 
2 4 Gesigned to carry out Closed position for “ push” 


both “push” clamping ; clamping. Neat and compact. 
and “pull” clamping 





without adjustments or . 
re-fitting to the clamp : 
itself. No nuts, bolts 


or split pins to remove | 


for this dual-purpose 


clamping. 


Speed Tools Li2 sanatbace tacoma ast 


VEREKER HOUSE , GRESSE ST., LONDON W.1. Museum 1039/1099. 














That the Hydrovane Compressor in relation to 

the reciprocating or rotary compressor is more compact 

Has fewer working parts . Supplies oil-free air at much lower 
temperatures than previously obtainable . Is light and self-contained. 
Is low in power consumption and low in initial cost. 

These and many other answers to questions are given in an interesting 
booklet available on request. 


WHITTAKER HALL & 
& CO. (1929) LTD. 


Black Lane Engineering Works, Radcliffe, Manchester. 
Tel: RADcliffe 2421 
210 CFM London: 119 Victoria Street, London SW1. Tel: ViCtoria 2612 
Birmingham: Exchange Buildings, Birmingham 2 + MIDland 2257 
Glasgow: Vernon House, Dalziel Drive, $1 * IBROX 2597 
Liverpool: Tower Buildings, Liverpool 3 * CENtral 9626 
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World famous for outstanding per- 
formance and reliability. Made ina 
wide range of types, all employing the 
same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan 
Shoft, Turbine, Shear pin, Controlled 
Torque, Spacer and others. 


WELLMAN BIBBY COMPANY LIMITED, LONDON, S.W.1 





VA AG ey 


ARS oe 
Manufactured by NEWMAN HENDER & CO. LTD, [if Py, | 
j 
WA \t 
a 
> seins 


ae STOP VALVES 


WITH PROTECTED SEAT ee, 
PRESSURES ure ro 900° Psi. TEMPERATURES uP To 900° F. 


SUITABLE FOR STEAM, GAS, OIL, AIR AND HIGH 
PRESSURE HOT WATER. 


THE VWEE-REG VALVE IS A COMBINATION OF A STOP VALVE 
AND A REGULATING INSTRUMENT. 

IT IS EQUIPPED WITH A UNIQUE FORM OF DISK AND SEAT 
WHICH ENSURES A PROPORTIONAL FLOW THROUGHOUT THE 
ENTIRE LIFT OF THE VALVE. 


FOR ALL INDUSTRIAL PLANTS, THE VEE-REG VALVE PROVIDES 
AN ADVANCE FROM NORMAL GLOBE VALVE PERFORMANCE, 
REPLACING GUESS-WORK WITH POSITIVE AND ACCURATE 
CONTROL OF STEAM, AIR, GASES, FLUIDS, ETC. 


VEE-REG Valves 


THE BRITISH STEAM SPECIALTIES LIMITED tected shut-off 


seating which en 
Head Office: FLEET STREET, LEICESTER sures complete 


Also at London, Liverpool, Glasgow, Bristol, Manchester, Newcast elimination of 
Birmingham, Cardiff, Belfast, Dublir wire-drawing 
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between this and any other 


LAST 20 to 50% 
LONGER... Yet priced no 
higher than ordinary belts 


TEXROPE 


Grommet Y.-Belts 


ALL BRITISH 


TEXROPE GROMMET FRANK 
V-BELT DRIVES 


MANUFACTURED 
AND SOLD ONLY BY 


& CO LTD 
SHIPLEY YORKSHIRE 


“Phone : SHIPLEY 53141 
Grams : CLUTCH, SHIPLEY 


WIGGLESWORTH 








USE ANY GRADE 


Any item on Ex-Government 
14 DAYS APPROVAL ANGLE MEASURING 


CLINOMETER 


Invaluable for setting 
angles for milling, shaping 


wd for be a; 55/- WITH MAXIMUM EFFICIENCY 
Mk. IV MICROMETER 
CLINOMETER 


Accurate to about two 
minutes. Simple to adapt 
for tool room use. 27/6 


Post Free 


— GERMAN DRAWING 
pry ; INSTRUMENT SETS he T U xa BG a hm & 99 
Brand new in £2.7.6 


MICROMETERS 45 ~ velvet lined case 
PATENT 


OF SOLID FUEL 


by installing 


Ex-Govt. SMITHS Ex-M.0.S. ADJUSTABLE 





REVOLUTION COUNTERS 


Fitted with two separate trip 
counters Range 0-1,400 
r 


p.m. Dial diam. 4” 20 a 


Brand new 
The New BAKER TOOL- 
ROOM STEREOSCOPIC 
MICROSCCPE 
Full details on request £34 


STROBOSCOPES £5 


BENCH LAMPS 

Designed for the work bench. 

Settee: 23/6 
p. & p. 1/6d 

Ex-Government CALIPER 

GAUGES 


Capacity 0-3”. The clock gauge 
is divided to 0.01”. Intended 
for approximate or 


comparative 55/ 
- 
measurements 


GHARLES FRANK LTD. 


67/75 SALTMARKET, GLASGOW, C.1. 


Phone: BELL 2106/7 


Grams: BINOCAM Glasgow 


Established 1907 


Britain's greatest stocks of ne 
Telescopes and all Optical and 


used and Ex-Government Binoculars, 
Scientific Equipment. Send for illustrated 
catalogue 








FURNACES 


All enquiries to: 


THE TURBINE FURNACE C® L"? 


238b Gray’s Inn Road, London, W.C.1. 
Telephone: TERminus 4365 
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GEAR .... 


MOSS GEAR CO. LTD. CROWN WORKS, TYBURN, BIRMINGHAM 24. 


Telephone: Erdington 1661-6 Telegrams: ‘Mosgear, Birmingham’ 


Worm Gear Units, supplied 
to meet the exacting demands 
of modern industry. One of 
the features of our standard 
type worm gear unit, 
illustrated, is the cooling 

fins cast integral on the 
underside of the case. 


Please send us your enquiries. 





BROADBENT AUTOMATN 
CENTRIF UGAL CLUT “ 
COUPLINGS is reliable shock-pro , 
transmission —eliminating starting 
overload troubles and pescigon. te 
effective life of motor and mac oe 
The new bonded linings give x 
engagement, quieter running and long 
serv ice without replacement. : 
Manufactured by THOMAS BROADBENT & SONS LTD. © 
*Selling agents for the United Kingdom:— 
FLEMING, BIRKBY & GOODALL LTD., HALIFAX 


Branch Offices :- LONDON BIRMINGHAM LEICESTER 
Hop 5991/2 Central 4531 58285/6 
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REGD. TRADE MARK 


Cie oC WORM DRIVE HOSE C LI P 


. ‘, _— 
ype Fey a I . 8 

y iy 2 iV: Rw The Finest Clip in the World 
1HAZDRIVER: —" 


COMPANION ACCESSORY TO ATA 
THE WORLD'S FINEST CLIP L. ROBINSON & CO. (Gillingham) LTD. 
| LONDON CHAMBERS, GILLINGHAM, KENT TEL: GILLINGHAM 51182/3 














LAST YEAR GT. BRITAIN 
CONSUMED 


3G: 


MILLION TONS OF OIL 
AN INCREASE OF 10% 


Xs are handling a larger 
a twin pumping set incorporating proportion than ver 


stand-by equipment 


(Subsidiary of Food Machinery and Chemical Corporation U.S.A.) 
FERRY LANE BRENTFORD MIDDLESEX Telephone: ISLEWORTH 3922 (6 lines) Telex No. 25371 Telegrams: Paracyclic eameens 
496 


tne VARLEY-FMC LIMITED 
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A fine set of teeth 


We manufacture gears 
of all types and sizes, to 
customers’ own require- 
ments. 

Our service includes 
surface hardening, case- 
hardening, heat treat- 
ment, sandblasting, 


—4 stretching and grinding. 


% Good deliveries and competitive prices are 
guaranteed. 


BEVELS (STRAIGHT 
AND SPIRAL) 
WORM GEARS 
INTERNALS 
RACKS, ETC. 


SPUR GEARS 
SPIRALS 
SINGLE AND 
DOUBLE 
HELICALS 


machine cut gears by 


arlow and 
hidlaw Ltd 


GEAR SPECIALISTS 


R WORKS MANCHESTER 6 


PENDLETON GEA 
ENDLETON 2285 (5 lines) 


Tel: P 
BC 2 
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A full range of 


SUCTION 
TYPE 
FILTERS 


Here is a full range of six standard 
size metal edge filters designed for 
immersion in a tank or casing on 
the suction side of any system 
applicable to cutting oils, 

hydraulic fluids, light machine oils, 
etc. They are permanent, cleanable 
filters, efficient and reliable in 
action. 


Purolator metal edge filters consist of a 
patented edge-wound metal ribbon of 
tapering cross-section that presents a rigid 
surface to the incoming fluid. The precision 
formed ribbon is closely wound under 
tension on to a supporting frame and 
securely fixed at each end. Projections on 
the ribbon, which are of uniform height and 
formed at defined intervals along its 
surface, give a degree of filtration from 
002” to -020” as required. These filters can 
be supplied in brass, monel metal or 
stainless steel materials. 


REGO TRADE MARK 


METAL-EDGE FILTERS 
BS nS Pee Oe 


AUTOMOTIVE PRODUCTS COMPANY LTD 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


ONE OF THE AUTOMOTIVE PRODUCTS GROUP 





COME TO GRIPS 
WITH BELT DRIVE 
PROBLEMS 


NYLON CORE FLEXIBLE BELT 


TRANSMITS POWER WITHOUT SLIP 


The Miraclo belt represents the last 
word in modern belt transmission. 
Chrome leather bonded to nylon 
gives extraordinary flexibility, 


=}rifeje.— enormous grip and strength. Yet it’s 


elastic, light in weight and has 


ad AX” virtually no permanent stretch. The 


Miraclo belt is truly unique, and we 
AlR Cisai .) Se would welcome the opportunity of 


proving this to you. 
: : FREE. Send for this new 
proved the BEST for mounted points 12 page colour brochure No. 


and carbide burs. 304 which fully explains in 
word and picture the Miraclo 


a AJAX JUNIOR 90,000/100,000 r.p.m. Nylon-Core Belt—the belt 
b AJAX MARK Ii! 50,000 r.p.m. that performs miracles. 

c¢ BRIGGS MARK Ii 25,000 r.p.m. 

d 


BRIGGS MARK IV 22,000 r.p.m. and A eS 
BRIGGS MARK V 13,000 r.p.m. il‘erCc re) 


ee oe Midlands and the South: 
BRIGGS BROS (ENGINEERS) LTD STEPHENS BELTING COMPANY LTD. 


206. EDWARD ROAD, BIRMINGHAM 12, ENGLAND Snow Hill - Birmingham 4 
Northern Area: 
IRA STEPHENS LTD. - Whitelands - Ashton-under-Lyne 


Literature on request Telephone: CALthorpe 2995 
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The robust, compact 
Self-contained Electric 
Pump. Sizes from }”/ 
2” to 5”/6” for duties 
up to 900 s.p.m. 


For Pumpin’ 
Heatin’ ’n’ 
Coolin’ - - - 


---there’s no 
finer tackle than 


LYN Re J) ! 


» Bin M 











Safran Sump 
Pump with, float 
switch incor- 
porated. Sizes 1” 


For Technical Literature and quotations to 
your specific requirements please write or 
telephone the makers 


COMPANY 
Safran Pump Division === 


DRAYTON STREET, WOLVERHAMPTON, Telephone: 25531 


rani ps 


ROCKWELL 


HELICAL 
GLAMPS 


BRITISH PATENT 


A range of popular sizes 

to suit any T slot or 

clamping height. 

No loose parts to lose. 

Each size adjustable for height. 


Any quantity Ex-Stock. 
Write or phone Dept. K/C for leaflet giving 
prices, s zes and technical details 


WELSH HARP, EDG E 
RO c KWE LL i) LONDON, N.W i inccmemen 


Also at: Birmingham-Telephone Springfield 1134/5 
Stock port-Telephone Stock port 524! Glasgow-Telephone Merrylee 2822 
$.C.6. 





HEAVY DUTY FULL BORE 


PARALLEL SLIDE VALVE 


WORKING PRESSURES 
1 & 


WATER 250 Ib/in 


N 
PETROLEUM PRODUCTS 150 Ib/in & 25 
STEAM 200 ib/in Ne 
ua 


CAST GUNMETAL CONSTRUCTION 
WITH BODY & YOKE GENEROUSLY 
RIBBED FOR RIGIDITY 


STRONG NON.-RISING HANOWHEE 
STRAIN ON YOKE & NOT ON 
SPINDLE 


~esesstoogengogoroeeses ec: 


; 
wore x | 


a 


SCREWED & FLANGED TO BMITISH & 
AMERICAN STANDARDS 


CAN BE REPACKED WHEN 
VALVE UNDER PRESSURE 


oe 
HIGH FENSILE SPINDLE WITH Tw 


START THREAD RISING THROUGH 
HANDW HEEL 


Robert Harlow & Son ir: § 


| HEATON NORRIS STOCKPORT 
Ke TELEGRAMS: “HARLOW, STOCKPORT ELEPHO? 
ONOON OFFICE 16 MORF 
Telephone COVent Garder 15 7 Te 
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ACCURATE & 
DEPENDABLE 


v.e. BATY corp 


BURGESS HILL, 
SUSSEX. 











CATALOGUE ON REQUEST 














Please mention 


Mechanical World 
and 


Engineering Record 


when replying to Advertisements 











Your worker's hands are 
valuable ...70 your / 


Avoid lost time 
and possible com- 
pensation claims. 
We manufacture a 
wide variety of 
industrial gloves 
and will be pleased 
to send full details. 





~RWwN 


SEND 
US 
PACKING 


If you are making electronic, 
electrical or engineering products 
for export we will take goods, 
unpacked, from off your factory floor and get 
them to destination wherever that may be. 
We offer a complete service: we wil! collect, 
pack, document, insure and ship. 
You produce the goods, we will 
get them to wherever they are required. 
Let us handle a trial shipment for you. 
Phone or write and test our service. 


CITY PACKING CO. (MANCHESTER) LTD. 


3 WINSER STREET, BLOOM STREET, MANCHESTER 1 
Telephone: Central 1864 





HAVE SPECIALISED SINCE 1866 
IN MANUFACTURE OF 


CHANICAL LEATHERS 


OR EVERY NEED 
AND APPLICATION 


We shall be happy to advise you on any 
leather problem 


THOS. A. ASHTON LTD. 


SPEEDWELL WORKS SHEFFIELD 


Phone: Speedwel! Works Sheffield 24355 
Head Office Sheffield 25211 








GREY & RUSHTON LTD 
Or COVENTRY 
FOR VERNIERS 


140 TYPES AND SIZES AVAILABLE 


Also: VEE BLOCKS, SINE BARS 
SINE TABLES, 
LATHE MANDRELS, 
ENGINEERS PARALLELS, ETC. 


GREY & RUSHTON (P.T.) LTD. 


93, Far Gosford Street, Coventry. Telephone: 26032 




















CONVEX WASHERS 


in malleable iron 


FROM STOCK 
for 2” to 1” bolts 
1496 SPECIAL SIZES TO ORDER 


HENRY LINDSAY LTD. 
.o. x No, 97 
Mansfield Road, Bradford 8, Yorkshire 


Telephone: BRADFORD 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 
Makers of the Lindapter Bolt Adapter 
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“ETTCO” 


(BRITISH 
MADE) 


TAPPING 
ATTACHMENTS 


Will fit any standard drilling machine 
with morse taper drive 


Made in three sizes 
for %&", 4” and #” Whitwerth threads 


Automatic reverse 


® = 
NS 
AY 
S Friction clutch drive 
Ball bearing main spindles 
capable of high speeds 


(REGD) Tap breakage practically eliminated 


V LINK BELTING seh en annie 
Fitted on existing V Pulleys in a FREDK. POLLARD & CO. LTD. 


few minutes without any dismantling. 

Telephone :- Telegrams 
Identical matched sets from stock coil. LEICESTER | CORONA WORKS, LEICESTER, ENGLAND CORONA 
67534 (4 lines) LEICESTER 


H. BRAMMER & CO. LTD LONDON OFFICE:- COASTAL CHAMBERS, 15 ELIZABETH STREET 
. 


W.1. Telephone :- 
HUDSON ROAD LEEDS 9. BUCKINGHAM PALACE ROAD, S lephone:- SLOANE 8880 

















for 


GREY IRON CASTINGS 


up to 5 tons 
try 


Brettell Cane Foundry Cd. 


BRIERLEY HILL 
STAFFS. 
Telephone: BRIERLEY HILL 77254 











MILD STEEL “)’’-BOLTS 


PROMPT DESPATCH 


from 4" to 1" round rod 
each in a wide range of sizes. 


Whitworth or Unified. 


HENRY LINDSAY LTD. 


. Box No. 97 


PHIPP STREET Mansfield Road, Bradford 8, Yorkshire 


Telephone: BRADFORD 41251 (5 lines) 
LONDON E.C.2 Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 


Telephone: SHOREDITCH 9582 Makers of the Lindapter Bolt Adapter 
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how 
much 
for 
this? 


. not more than a shilling, maybe, but a single 
damaged bolt or other screw threaded part can cost 
pounds if a replacement is not readily available and 
essential machinery is standing idle. Why take chances 
when the certain safeguard costs only 27/6d? Put a 
Bolt Saver in your tool kit NOW before the next 
breakdown. 


Re-forms damaged 
threads like new 
with full grip 
restored. Takes all 
sizes from }” to }” 
dia., and available 
for all standard 
threads. 








Patentees and Sole Manufac turers 
LAWRENCE EDWARDS & CO. (ENG.) LTD., 
COMMERCIAL BUILDINGS ~« KIDDERMINSTER 








PLASTIC & RUBBER 
FACED HAMMER 


‘““WILL NOT DAMAGE THE PART STRUCK’”’ 


Comprises a special malleable iron head 
fitted with replaceable faces, 14” dia. of 
tough plastic and rubber, and a strong ash 
handle. Weighs 14 Ibs. 

An essential tool for use in Factories, 
Garages and Workshops for assembling, 
adjusting and repairing cars, trucks, and 
machines of every description. 





Also supplied with faces of copper, rawhide and nylon. Full details 
on request. 


THOR HAMMER COMPANY 
HIGHLANDS RD., SHIRLEY, BIRMINGHAM 
Tel: SOLihull 4695 (4 lines) 


THOR SOFT HAMMERS save their cost 
many times over. 

















REGISTERED TRADE MARK 


BRIGHT DRAWN << # 


STEEL BARS 


All Qualities JF 
Including: > 
“SPARTS” |“AUTOMAX” 


Super Freecutting 


“PHOENIX” Freecutting 


Rounds, Hexagons, Squares 


and Flats. 


em STEEL 
"PARTS 


SPARTAN WORKS - WEST BROMWICH ©1MITED cTAFFS 


The last word in Drawing Office EHiciency 


<3 


DRAFTING MACHINES 
& DRAWING TABLES 


Isis Drafting Machines are 
now fitted with improved 
Heads. The 
special features are fully 


Protractor 


explained in our ISIS folder 
which will be gladly sent on 
request. The ISIS Drawing 
in complete 
balance at any height or 


Tables are 


IMustration shows ISIS drawing table 


Npe - fitted with ISIS drafting machine 
inclination of the board. ated 


We are distributors of ARISTO slide rules of precision 


DRAWING INSTRUMENTS 
OF QUALITY 


JW.SMITHO LTD 





Tel: 
] DRAWING OFFICE SUPPLIES & EQUIPMENT \ Coventry 26941 
a 


Ss gaia / 36 & 41 QUEENS ROAD, COVENTRY 


TELEPHONE: TIPTON 2191 





TELEGRAMS: “SPARTAN” WESI sbRUumMWICH 
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RADIO- 


FREQUENCY 
tool! 


For many years it has been known that we 
Flame Harden the surface of components to 
give long life. 


The same thermal treatment can be applied by 
Radio-frequency Induction methods with com- 
parable results. 


We therefore can combine a long experience in 
the surface hardening field with the use of our 
MODERN FULLY AUTOMATIC RADIO- 
FREQUENCY PLANT—valve sets up to 
125 kVa. 


YOUR ENQUIRIES ARE INVITED 


FLAME HARDENERS LTD. 
Shorter Works, Bailey Lane, Sheffield, 1 
Telephone: 21627 























AIR COOLED 


INTERNAL GRINDING 
SPINDLES 








@ COOL AT 60,000 R.P.M. 
@ EXCEPTIONALLY RIGID 
@ GUARANTEED DUSTPROOF 


These spindles will cut out your troubles 
and increase your Grinding Output 








Write for details and prices from 


The “ SPIRO” Ball Bearing Co. Ltd. 


“SPIRO” WORKS, KETTERING 
Telephone : Kettering 2122 Telegrams : “SPIRO” Kettering 











a. 


= , 
| 2 ee 
<“ 


Sevetty.. 
CHURCHFIELDS 


Flay" 
SPRINGS, a SPRING. 
Pressings, Wirework, \4 Preand 


Ss 
and Spring Washers 'NGs 


The advice of our Technical 
Department is at your service. 
Fully approved. D.A.|; A.R.B; 
D.1.Arm; 1.E.M.E;1.N.O;LF.V; 


CHURCHFIELDS SPRING CO. LTD. 
BANK ST. HALL END, WEST BROMWICH 


Telegrams & Telephones STOnecross 2605 8 PBX 


MECHANICAL WORLD, October, 1960 





mact in 
W. @tamany 


BALL, ROLLER, TAPER 


ROLLER & NEEDLE BEARINGS 


OURKOPP 
IN METRIC SIZES 


SOLE CONCESSIONAIRES AND STOCKISTS FOR UNITED KINGDOM 


FLEXICON LTD 


Head Office: 72 Vicar Lane, BRADFORD Tel: 23941, Telex: 51243 


Also at: Foleshill Road, Coventry Tel: 27108 
And: 61 St. Benedict’s Street, Norwich Tel: 21795 





AULD’S PATENT AULD’S PATENT 
REDUCING VALVES FULL BORE 
+ SAFETY VALVES 


SURPLUS VALVES 2 
. DESUPERHEATERS 


COMBINED e 
SURPLUS AND STOP VALVES 


REDUCING VALVES STEAM TRAPS, ETC. 
VALVES FOR ALL PRESSURES AND TEMPERATURES 


DAVID AULD & SONS LTD ° reuss + GLASGOW, S.E. 


Telegrams: “Reducing” Glasgow Telephone No. Bridgeton 2124-5 





ARGOSY ELECTRIC PUMPS 
for most foUrposes 


F.W. BRACKETT & CO. LTD. 
COLCHESTER telephone 3958 





240 G.P.H. 100 feet Head } H.P. Motor £34.0.0 
480 G.P.H. 100 feet Head + H.P. Motor £55.0.0 











f 
” * Carriage Paid Pumps arranged for hot water, 
Great Britain also petrol engine driven 





Engineers’ Spanners 
WRITE FOR OF ALL TYPES 


CATALOGUE 


EST. 1869 


ALSO SLEEPERS AND ne ASE RE a 8 Ore 4 
EVERYTHING FOR SIDINGS a 
CONSTRUCTION & MAINTENANCE 


R. WHITE & SONS (Ensincers) Ltd. i *ANGLL LAK HOLE DRILUNG ME Crr 





P.O. BOX 2, WIDNES, LANCS. Angular Works. 
Grams: “Rails, Widnes” Tel: Widnes 2425 (2 lines) Seaston Nottingham. 
Over 50 Years experience at your disposal. 
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PARK your CYCLES 
-—_——THE ODONI WAY 


(Reg’d Trade Mark) 
with ODONI patent “ALL STEEL” 


BICYCLE STANDS 


Types to suit all possible requirements. Single 
or double-sided. For indoor or outdoor use. 
Horizontal or semi-vertical. 


@ Our TYPE 4 





Single Sided 
Horizontal 
Stand (for in- 
door use). No 
Lifting of Cycles 
for PARKING 
or REMOVAL 


Write for full 
details to 
Sole Manufac- 
turers and 
Patentees. 


ALFRED A. ODONI & CO. LTD. 


Salisbury House : London Wall 
LONDON E.C.2 


Tel: National 8525/6 (Works: London N.W.) 





Owing to their special 
aelatjiaa ladies eliminate 
bending or internal fric- 
tion thus ensuring very 
tong life under severe 
relaletiaielsL Pe A Asli agi lal 
V-Belts provide endless 
belts of any length, the 
removal of a link— 
making sufficient 
accurate adjustment. 


(THOMAS WHITTLE © SONS LIMITED) 


POWER TRANSMISSION ENCINEERS 
HEAD OFFICE AND WORKS: WARRINGTON 


PHOWE © WARRINGTON 336// (LINES) GRAMS [BELT WARRINGTON. 








Use id 
SONES GEARS 
for long and 
trouble-free 
service 


























Gears made by specialists who 








know their job and your 








requirements. Supplied com- 











plete or cutting only Sones 





gears cut replacement costs 


We specialise in a speed 








write or phone 





quoting your 


requirements 


o. 


W. L. SONES & SO 


BRADFORD GEAR WORKS, LIDGET GREEN, BRADFORD 
Grams: ‘INVOLUTE’ Phone: Bradford 71112 
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@ We are leading Manufacturers 
of all types of Gauges. 
Please write for 
Price Lists and illustrated Catalogue to :— 


EAGLE & WRIGHTS 


(GAUGES) LIMITED 
(EST. 1860) 


$7, Carver Street, Birmingham, 1. 
Tel. No. CENtral 8196 








THRAPSTON V-ROPE| 


DRIVES 


p> FLEXIBLE 

p> EFFICIENT 
> RELIABLE 

> ECONOMICAL 
> SILENT 

> CLEAN 


With maximum horsepower 
and long life. 


Tel.: Thrapston 531/532. 


SMITH & GRACE LTD 


THRAPSTON: KETTERING 


20 cwt. “Clear Space” Hammer 
Messrs. G. & J. Weir Ltd., 


Glasgow. 


GLEAR SPACE 
PNEUMATIC 
POWER 
HAMMERS 


for 
accuracy and reliability 


“Clear Space’” Hammers are as powerful, adaptable and 
easy to control as most steam hammers. They are cleaner 
and much more economical in running and maintenance 
costs. The ram is of forged alloy steel and is virtually 
unbreakable. The hammer will strike definite control- 
lable single blows as well as a full range of automatic 
blows. Made in sizes from 2 cwt. to 2 ton falling weight. 


B:S. MASSEY E* OPENSHAW * MANCHESTER * ENGLAND 


Makers of the world’s greatest range of forging and drop forging plant 











ZINC BASE 
AND 
ALUMINIUM ALLOYS 


PRESSURE 
DIECASTING 


JOHN IRELAND 


(VF OLVERHAMPTON) LIMITED 


BRIT, 
40 ‘Sp, BILSTON STREET 


¥Y 4 WOLVERHAMPTON 
o TELEPHONE 22134 
Oo 
» 
e& 


1567 











| High Speed Stee/ \ \ 


a AMX 
“(CENTRE DRILLS 2 


STANDARD & SPECIAL 
SIZES AND STYLES 


© MAKERS SINCE 1908 


= J. H. LINES LTD. 
STONE ROAD, STAFFORD 
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AND 
HARD & 


SERVICE 


Sold by Tool Dealers 
and lronmongers 








Sole Makers 


|. PARKINSON & SON (SHIPLEY) LTD. 


SHIPLEY, YORKS. 


CAPSTAN 
AUTOMATIC 
AND SPECIAL 
TURNED WORK 


ALSO 


FORGINGS 


AND 


PRESSINGS 


PR ose 4 


ARMSTRONG STEVENS. 
BIRMINGHAM : 4 


Seis; 
2 Pe A He isd 








MILD STEEL DROP-FORGED 


EYE-BOLTS 


FROM STOCK 


diam. Various lengths. 
Whitworth or Unified. 


1595 Other types of eye-bolt available quickly. 


HENRY LINDSAY LTD. 


P.O. Box No. 97 


Mansfield Road, Bradford 8, Yorkshire 
Telephone: BRADFORD 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 
Makers of the Lindapter Bolt Adapter 











Here's a really flexible coupling. Its individual springs 
mean that it will accommodate alignment errors; 
absorb shock and stress; damp out vibrations yet 
allow free end-float under loads; have a resistance to 
shear of approximately fifteen times the working load.¥ 
Yet when you come to look at sizes against torque, 
you'll find that this outstanding unit will be smaller 
in diameter than any 


a other coupling you can 
Sree.-SHAW fn 


Write for full details today 


STEELE & COWLISHAW LTD. 


Nearly half a century’s experience in mixing 


Cooper Street * Hanley Stoke-on-Trent 
Telephone: STOKE 23333 (5 lines) TELEX 3630 
A MEMBER OF THE BAKER PERKINS GROUP 














HEAT TREATMENT 


FINISHED TOOLS, MACHINE PARTS 
CASTINGS AND FORGINGS 
PLASTIC AND RUBBER MOULDS 
FLAME HARDENING 

CYANIDE AND CASE HARDENING 
NORMALISING, ANNEALING 


ENGINEERING HEAT TREATMENTS (M/cr) LTD 


CORNBROOK PARK ROAD, MANCHESTER 15 
Telephone: TRAFFORD PARK 3114 











OF ALL DESCRIPTIONS 
In £” to $” thick M.S. plate 


PRESSURE VESSELS 
CYCLONES 
BUNKERS 








BEDPLATES 

AIR RECEIVERS 
STEEL CHIMNEYS 
ANGLE RINGS 











THAMES ROAD, BARKING, ESSEX 
Telephone: RiPpleway 3011-2 











Improves Production 


LINDSAY ‘SPEED VARIER 


Open or enclosed 
Horizontal 
or vertical 


Standard sizes from 
35” Cones to 254” Cones 


INFINITELY 
GRADUAL VARIATION 


Catalogue on Request. 1796 


Also: Vee-Rope Drives and Friction Clutches 


HENRY LINDSAY LTD. 


P.O. Box No. 97 
MANSFIELD ROAD, BRADFORD 8 YORKSHIRE 
Telephone: Bradford 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 








SHELVING 


STEEL 


T2in. HIGH 
34in. WIDE 
12in. DEEP 


@Brand new —] 
Manufactured in 
our own works. 

@ Shelves  adjust- 
able every inch. 

@ Heavy gauge } 
shelves will 
carry 400 Ib. complete. 
each. 

@ Stove enamelled 
dark green. 

@6 shelves per 
bay — _ Extra 
shelves 8/- each 

@ Quantity 

Discounts 








Delivered free to 
England, Scotland 
and Wales 


£3 ‘15s. 


Ready for erection 
LTD. ALL OTHER SIZES 
available at equally 
N. C. BROWN keen prices 
M. Ww. WING ving tay in white 
HEYWOOD - LANCS Telephone: 


Heywood 69018 
—the manufacturers (6 lines) 




















(Regd. Trade Mark) 


“FORTUNA” HACK SAWING MACHINES | 


Please send for full 
details of our latest 
range of machines, 
with capacities 
6 in. 6 in. 
up to 
10 in. 12 in. 


Manufacturers: 

THE NEW FORTUNA 

MACHINE CO. LTD. . 

Fortuna Works, Southmead, “EXTRA” can fore 
Westbury-on-Trym, Bristol. 8 in. x 8 in. CAPACITY 




















Pattern 
Makers 


J. F. PASSE & CO. 


8/12 FORBES PLACE, PAISLEY 
SCOTLAND 


30 Craftsmen at your service 


WOOD & METAL PATTERNS 
EXISTING PATTERNS ALTERED 


TELEPHONE: PAISLEY 2553 





| | ON SETTING UP COSTS 
THE 


STACK TAPSACK 


IRON”? IS EFFICIENT-FAST- 


IS A THING SUPPORT IN. OF CLAMP 
IN INCREMENTS 
OF THE PAST | OF 3” WITHIN SECONDS 


Literature on request from :- 


THOMAS COWLEY 


116, COLEMAN COURT, KIMBER ROAD, LONDON, S.W.18. 





your interests 


The P.M.G. SLIDE LOCK GUARD gives 
certain safety to the operator. The ram 
is instantly stopped if the hand is in 
danger. 

Can be fitted to all hand and foot presses. 
Please call, write or telephone for 
illustrated literature No 1 


PROCE PRICE MACHINE GUARDS LTD. 


m Powke Lane, Old Hill, Staffs. 
sgt f ie , 
MACHTIE GUARDS LTD Telephone: Cradley Heath 66423 
NA Telegrams: “Prigard” Cradley Heath 











FOR SPEED 
AND ACCURATE 


BENDING OF 
Miracle is Regd 


der COLD METAL 
Trade Mark 


INDISPENSABLE FOR REPAIR 
AND PRODUCTION WORK 
Extensively used by the principal 
Automobile & Electrical Manufacturers, 
Engineers, Ship & Carriage Builders, Etc. 


The word 





SPECIFICATION | No. 1 | No. 2 No. 3 





Flat Iron (cold) up to | 2” + yf +" 
ay xP | x 
ot ee 2” x4 | 2 xe 
Rd. or Sq. Iron (cold), /16° 2” a 





130 Ibs. 


Price, complete £30.9.0 
Ex London Works net 


WEIGHT approx 























Write for 
Caralogue M.W. 


MIRACLE MILLS Ltd. 


90, LOTS ROAD, LONDON, S.W.10 
Telephone: Flaxman 1456 (5 lines). 








General Machine Castings made to customers’ Patterns. 
Send your enquiries to:— 


5 
gpuk 
yes 
i wees? 
wo ones 
S 
BA ois 
nin Hees 
cA ae grr 
cones 


RS 
vest “4 


COMPLETE SUPPLY 
OR CUTTING ONLY 


TO 7 FEET DIAMETER 


Low Prices for Planing, Boring, Turning, Screwcutting 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


New Bond Street, Halifax. 


Telephone: Halifax 5217/8. Telegrams: 


“Gears” 








LEGGE’S IRON CEMENT 


Sets the Hardest and 
Smoothest 


The most reliable for tron- 
founders and Engineers 


iy F. THOMPSON LEGGE & CO. 
43 Duke Street, Liverpool 











PATENTS 
TRADE MARKS BOOKLETS 


ON REQUEST 


KINGS PATENT AGENCY LTD. 
B. T. King, A.1. Mech. EB. Reg. Patent Agent 
146a QUEEN VICTORIA STREET, LONDON, E.C.4 
Reference and experiences of the Company and 
its founder over 60 years 
"Phone: City 6161 











Grams: Geologic, London 

















New Design 


SCREWING MACHINE 


Motorised 
No. 2 SIZE 





For SCREWING of ACCURATE 
THREADS. Bolts: Whit., B.S.F., 
S.A.E., U.S.A.—2” to 14” inclusive. 
Tubes: GAS & STEAM—4’ to 2” inc. 
Elect.: CONDUIT 4” to 24’ 


JAMES N. DURIE & CO. LTD. 
CRAVEN ROAD, LEEDS 6 








MECHANICAL 








ELEVATORS 
CONVEYORS 
AND 
ACCESSORIES 
MALLEABLE IRON 
AND STEEL 


CHAINS FOR 
ALL DUTIES 


CHAINBELT 
COMPANY LTD 
DERBY 











METALLINE 
IRON CEMENTS 


These Cements are impcrish- 
able, and adhere permanently 
to the metal. The repaired 
part can be filed, buffed or 
drilled same as the casting 
Send for FREE Trial Sample 
SOLE MANUFACTURERS: 


The METALLINE CEMENT Co. 
10 Margaret Street, Glasgow C.1 

















BUFFALO 
HOTTOJET 


for cleaning 
plant by a 
powerful jet 
| of very hot —iiee 
| water 


GREEN & BOULDING Ltd. 
| 162a Dalston Lane, London, E.8 
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Nettlefold & Moser Ltd................ 23 & 26 
New Fortuna Machine Co. Ltd. 


Odoni, Alfred A. & Co. Ltd. 
Ormonde Ashton Ltd 
Osborn, Samuel & Co. Ltd. 


Parkinson, J. & Son (Shipley) Ltd. 65 
Passe, J. F. & Co 


Pollard, Fredk. & Co. Ltd 
Pollock, Alexander & Co. 
Potter, F. W. & Soar Ltd. 
Power Petroleum 

Precision Rubbers Ltd. 
Price Machine Guards Ltd. 
P. R. Motors Ltd. 


RR ansome & Marles Be 
Rawiplug Company Ltd 
Reavell & Co. Ltd. 
Le) oa eee 
I EO ens oc coycceavesecveieunncs 
Revolvo Ltd 

Reynolds Tube Co. Ltd. ..........4...... 
Rhode:, B. & Son Ltd. 

Richards, Charles Ltd. 

Riley, Robert Ltd. ... 

Robinson, L. & Co. (Gillingham) Ltd. 
Rockwell Machine Tool Co. Ltd. 
II eso cds os icamonocaceaces 
Rubert & Co. Ltd. 


saring Co. Ltd 


Salter, Geo. & Co. Ltd 
Sanderson Bros. & Newbould Ltd. . 
— Instruments (Huddersfield) 


PPcar a Valve Co. Ltd. 

Savery, Thomas Pumps Ltd. 
Silvaflame Co. Ltd. 

Simplifix Couplings Ltd. .................. 
Skefko Ball Bearing Co. Ltd............. 
Smith & Grac: L 

Smith, J. W. (Coventry) Ltd. ............ 


oe > ere aeree 
Spiro Ball Bearing Co. Ltd. 

Steele & Cowlishaw Ltd 

Steel Co. of Scotland Ltd. 
Ee nee 
Stephens Belting Co. Ltd. 

Super Oil Seals & Gaskets Ltd.......... 
Swindon Tool Co. Ltd. 


Taylor ee Leo 
Taylor, Chas. (Birmingham) Ltd. ...... 
Tecalemit Ltd. 


Terry, Herbert & Sons Ltd. 

Thor Hamrrer Co. 

Town, Frederick & Sons Ltd. 
Turbine Furnace Co. Ltd. 

Turner Brothers Asbestos Co. Ltd. 
Turner, Luke & Co. Ltd 

Twiflex Couplings Ltd. 

Tyseley Foundry Ltd. ..........0cssescees 


Unbrako Socket Screw Co. Ltd 
United States Metallic Packing Co. Ltd. 


Varley-FMC Ltd. .........cccceccseeeee: 
Victor Products (Wallsend) Ltd. 


Wakefield, C. C. & Co. Ltd. ......... 
Walker, James & Co. Ltd. ............... 
Ward, Thos. W. Ltd. 

Wellman Bibby Co. Ltd. The............ 
Westinghouse Brake and Signal Co. Ltd. 
Whitehouse, G. H. & Son Ltd. ......... 
Whitehouse, Wm. & Co. Ltd. 

White, R. & Sons Ltd. 

Whittaker Hall & Co. (1929) Ltd 
Whittle, Thos. & Sons Ltd 
Wigglesworth, F. & Co. .................. 
Wilkes Ltd. 
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for ALL 
ENGINEERING 
SUPPLIES- 


COCKS, VALVES 
GAUGES, ETC. 


Hop PACKINGS, JOINTINGS 


(99  BELTINGS. VEE ROPES 
25 lines OILS AND GREASES 
| HOSES AND FITTINGS 


ETC., ETC. 


LARGE STOCKS o KEEN PRICES 


W. HL. WILLCOX & CO. LTD 


SOUTHWARK STREET, LONDON, S.E.I 





Drayton service is designed to handle 
any problem of steam usage. Administered 
by competent technicians with considerable 
practical experience, it includes 
pre-sales consultation, planning and after- 
sales service as well as the supply and 


commissioning of apparatus. 


Dra. a Tepe 


SERVICE to i USERS 
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DRAYTON TYPE D 
REDUCING VALVE 


Complementary to the type D 
reducing valve is the type BS, which 


uses a Hydroflex metal bellows as This simple self-operated reducing valve 
the operating unit. Three sizes are is extremely stable and suitable for dead 


end duty with a maximum out-of-balance 
available —type BSO for $” valves with 
pressure of 250 p.s.i. It uses a diaphragm 


#” passage, type BS! for use with operating top with a maximum control 
double seat valves up to 1” and type pressure of 50 p.s.i., and can be used with 
BS2 for double seat valyes up to 3 saturated or superheated sieam, air, gases 
cr high pressure hot water. Special valves 
are available for use with corrosive liquids 


or gases. 
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THE DRAYTON REGULATOR & INSTRUMENT CO.iLTD., WEST DRAYTON, MIDDLESEX. West Drayton 4012 








